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ABSTRACT

Use of the INSIGHT 11+ expert system in conjunction with the
Priasbes’ knowledge base is recommended tor use by facility
managers or owners faced with a few or many locations of asbestos
containing material (ACM) throughout their facilities. The
’Priasbes’ knowledge base will recommend control measures to be
taken for each location of ACM and will also assign a Criticality
Index to the ACM location. This Criticality Index can then be
compared with that of other ACM locations to prioritize the

criticality of these locations to determine which locations should

be controlled first.
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INTRODUCT ION

Facility managers are often faced with the enormous task of
identifying the location of asbestos-containing . materials in
their facilities and determining the appropriate steps to take
concerning the ashestos in their facilities. Complicated by
unclear laws and regulations and the fact that asbestos has been
used in over 3000 industrial and domestic applications this
task is monumental in some facilities(9). The need for asbestos
control is unquestionable. Although the control of asbestos is
as yet unregulated by Federal law for public and private
buildings, O0SHA regulations exist which 1limit the asbestos
exposure of workers in industrial settings and workers removing
asbestos—containing materials from buildings. Additionallys the
EPA has published requlations which apply to the indﬁstrial
emission of ashestos fibers, the removal of asbestos—conté}ning
materials from buildings and the identification of asbeétos—
containing materials in schools. '

These regulations were promulgated as a result of extensive
research which has been conducted during the past century.
Research has conclusively identified three fatal pulmonary
diseases that develop from breathing asbestos fibers deep into
the 1lungs: asbestosis, mesothelioma and lung cancer. Asbestosis
is a non-cancerous disease of the lungs which is caused by the
buildup of scar tissue around asbestos fibers which have been
breathed into the lungs. Eventually the 1lungs 1lose their

elasticity and the victim can no longer breathe with ease. In
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the final stages, asbestosis results in the heart failure of the
victim. Mesothelioma is a fatal form of cancer of the lining
around the 1lungs and/or abdominal cavity. There is no cure for
mesothelioma. Lung cancer, the largest killer of asbestos
workerss is not linked exclusively to asbestos exposure.
Cigarette smoking combined with the inhalation of asbestos
fibers greatly increases the chances of an individual
contracting 1lung cancer. These diseases have a latency period,
the time period from initial exposure to onset of the disease,
of three to more than fifty years.

Over 100,000 premature deaths have occurred in the past
sixty vyears as a result of occupational exposure to asbestos
(37). For asbestos exposure to be hazardous, the asbestos-
containing material must be broken down so that it releases
fibers into the atmosphere. Asbestos in this condition is said
to be friable. That is, it can be crumbled or turned to powder
by hand pressure. The released fibers are then free to enter
the lungs and lodge themselves in tissue where their
indestructible nature may begin to cause irreversible damage.

A qgood deal of concern and attention has been directed to
the extensive presence of asbestos—containing materials in the
nation’s schools since children and young adults are at a
greater risk of developing asbestos related diseases. Their
young and immature immune systems increase their susceptibility
to contracting asbestos-related diseases. Alscs, by being so
young they have a longer remaining life span during which these

diseases can develop.




Since June, 1983, the EPA has required all private and
public schools to inspect, sample and analyze all friable
materials for the presence of asbestos. All school employees
and the parents of school children are to be notified of any
findings of friable asbestos in the school facilities. However,
if asbestos-containing materials are identified, regulations did
not require any other action to bhe taken. The prudent facility
managers however, should ensure that friable asbestos-containing
material is controlled or removed.

Industrial exposure to asbestos has been limited by OSHA to
two fibers per cubic centimeter (2 fibers/cc) of air, since
1976. This 1limit applies to fibers that are longer than five
microns. The National Institute of UOccupaticnal Safety and
Health (NIOSH), has recommended since that time that this
standard be lowered to 0.1 fibers per cubic centimeter.
However, this revised standard has yet to be adopted.

EPA regulations pertaining to asbestos were initially
issued under the National Emissions Standards for Hazardous Air
Follutants (NESHAPS), authorized by the Clean Air Act in 1973
(35). These regulations were revised in 1975 and 1978. They
currently prohibit the use of all sprayed-on asbestos material
as well as the visible emission of ashestos fibers when milling,
manufacturing, demolishing, collecting or disposing of friable
asbestos—-containing material. In Januarys 1984, the EPA
proposed a ban on all asbestos-containing products along with a
ten-year phase out of all uses of asbestos (14). Although this

proposal has not been passed, its chances for adoption are quite
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gocd. Once passed much more pressure will come to bear on
facility managers to take action to control the asbestos-
containing materials in their buildings.

Three abatement measures are available to facility managers
in order to controcl asbestos—-containing materials: a) enclosure
b) encapsulation, c) removal.

Enclosure 1is a control method used to isclate the asbestos-
containing material from human contact in an effort tc protect
it from damage or disturbance and thereby prevent the release of
asbestos fibers. The asbestos source, however, remains in place
and may continue to release fibers behind the enclosure.
Eventually the asbestos socurce will need to be removed.
Enclosure is only a temporary measure that should be used in
conjunction with encapsulation. It is not recommended for
material that is highly friable or damaged by water.

Encapsulation consists of the covering or penetration of
the asbestos—-containing material with an approved sealant. This
sealant binds together the asbestos fibers with other material
components and thereby reduces the potential of asbestos fiber
release when imgacted. Encapsulation should be used only on
granular, cementitious ashestos-containing material that does
not release asbestos fibers when the encapsulant i1s applied.
The encapsulant should not be used on fibrous or fluffy material
or material that has been damaged by water.

Removal 1is the only sure method that totally eliminates the
ashestos source. By completely removing the asbestos-containing

material, the need for periodic inspections or maintenance of
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the material 1is eliminated. This method can be used in all
situations, however, replacement with a non—asbestos material
will be necessary and proper removal techniques must be utilized
or the fiber level concentration may be increased.

Since facility managers will most likely encounter asbestos
in many locations throughout the facilities for which they may
be responsible, it may be difficult to prioritize which
situations are worse than others. The purpose of this research
paper is to assist the facility manager to prioritize the action
steps to be taken in a variety of locations where asbestos-
containing materials have been found. This will be done by

using an "expert system"™ software program.



THE ASBESTOS NIGHTMARE

In 1964, Dr. Irving J. Selikoff, Head of Environmental
Medicine at the Mount Sinai School of Medicine, published the
first incontrovertible evidence that asbestos was a mineral whose
characteristics render it the potential to cause one of the
greatest health disasters of this century. With a half-life equal
to infinity (11), and the fact that once its fibers have
infiltrated into an individual’s lungs they remain there forever,
asbestos has been named the cause of over 100,000 deaths (34) due
to occupational exposure alone in the past sixty vyears. From
these same exposures, it is expected to cause at least another
350,000 deaths before all effects of the past sixty years are
felt (34). These numbers reflect only those individuals exposed
to asbestos in their work areas. It does not include the
exposures of millions of school children, spouses or children of
asbestos workers, or the general public who for years has been
sub ject to the airborne fibers of asbestos when merely walking
down the street next to a demolition project or in one’s home
using a hand held hair dryer or refurbishing a room where
asbestos fibers were released when a sheet of wallboard
containing asbestos was cut to size. Although a known cause of
fatal lung diseases for thousands of years, regulation or
legislation to hold this dreaded mineral at bay have not been

enacted until most recently (30).




History of Asbestos. Asbestos was discovered in the stone ages

where it was used in the making of pottery. Asbestos cloth was
used as "a funeral dress for kings" in the ruins of Pompeii (12).
During the Middle Ages, asbestos awed the likes of Charlemagne,
King Ferdinand, and Marco Polo with its ability to withstand
fire.

Throughout the centuries, asbestos sources remained
relatively dormant until once again this fibrous mineral was
discovered in 1879 (11,12) in the mines of Thetford in Ruebec,
Canada. lts properties aof 1incombustibility, high tensile
strength and chemical resistance along with 1its ability to be
woven made it the perfect substance for innumerable industrial
applications.

One of the first industrialists to recognize the potential
of asbestos was Henry Ward Johns. Together with another
industrialist C.B. Manville, they introduced the first full scale
manufacture of an insulating material made of plaster and
asbestos fibers which had unlimited applications for use in the

steam driven factories of their day. Despite Henry Johns death in

1B98 from a "chronic 1lung disease" (30), the Johns—Manville
Company was established in 1902. This company was to play a
dramatic role, socially, politically and ethically in the

asbestos revolution turned nightmare in the 20th century.

Problem Identification The Johns-Manville Company continued to

grow through the first quarter of the century. During the
Depression it bought out asbestos mines, construction material
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firms, soundproofing firms, floor covering plants, insulation
suppliers, etc. as well as patent rights for processes such as
sound proofing and insulating wall surfaces, concrete-asbestos
pipe making methods, and construction of all types of structural
items.

Asbestos production worldwide had increased from 30,000 tons
annually in 1910, (11) to 500,000 tons annually by 1935 (11),with
the Johns—-Manville Company being the largest producer of asbestos
in the world. With the largest asbestos mine in Quebec, Canada
(which supplied the United States with 90% of its asbestos)(30),
and the largest asbestos laboratories in Manville, New Jersey,
the Johns-Manville Company was a stronghold on the asbestos
market as well as being extremely influential on the politicians
of the day.

With a strong sales and promotional department, the
Johns-Manville Company revolutionized the construction industry
in the early 1930’s by making asbestos a primary building
material for all types of construction. Asbestos was used in
insulation, sheetrock, ceiling and floor tiles, caulk, spackling,
motor casing, etc. To promote innovation, Johns-Manville
sponsored contests to develop new and creative ways to use
asbestos. They published a magazine called "Asbestos" to promote
and advertise these new uses. Asbestos use, therefore, became no
longer limited to construction applications. Household uses such
as draperies, convertible car tops, table covers and place mats,
liners in washing machines, ovens, and toasters became popular.
Theatre curtains, scenery,and motion picture screens were all

9




made of asbestos. Powdered asbestos was sold as artificial snow
for home use or in schoolyards as filler for sandboxes. While all
along the major producer of asbestos, the Johns-Manville Company,
was making billions of dollars selling what they called "The
Magic Mineral™ (11).

Ironically, at the same time that the Johns—Manville Company
was expanding the asbestoes industry, as well as their bank
account, the medical profession had developed a keen interest in
the lethal effects of this "magic mineral®”.

Although ill1 effects of asbestos are recorded as early os
the first century when the Greek gecgraphers Straboc, and the
Roman naturalist, Pliny the Elders wrote that slaves who wove
asbestos cloth were dying from "sickness of the lungs" (30), it
was not until the early 1900°s when the effects of asbestos truly
began to be studied.

In 1900, Dr. H. Montague Murray performed the first autopsy
on a 33 vyear old asbestos factory worker at London’s Charing
Cross Hospital. It was during this autopsy that the first
connection between the fatal lung disease, later to be named
asbestosis, and gsbestos was drawn. Several years later in 1904,
an inspector for the Department of Labor in France, named
Auribault, discovered a preponderance of worker deaths in an
asbestos weaving mill that had been established in 18%90.

In 19046, both Dr. Murray and Mssr. Auribault were called to
testify before a Department Commitiee on Compensation for
Industrial Diseases. Di. Murray testified that "considerable
trouble is now taken tn prevent the inhalation of dust and so the

10
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disease is not so likely to occur as heretofore" (11).
Similarly, Mssr. Auribault testified that people younger than 18
years of age should not be allowed to work in dusty conditions.

Ignorance combined with primitive testing methods created
the false security that adequate precautions were being taken to
reduce the dust levels. Actually; during the first qQquarter of
this century, nothing was done to control the dust levels in
asbestés factories nor was any ashbestos related disease research
performed.

It was not until 1924 when Dr. W.E. Cooke, a British

physician, published in the British Medical Journal the results

of an autopsy he performed on a 33 vyear o0ld woman who had worked
for twenty years in an asbestos textile factory which had
implemented no dust control practices. His article was
republished in 1927 which generated a number of studies of
asbestos-related diseases for the next four vyears in Great
Britain.

In 1931, because of the conclusive link between asbestos and
death by pulmonary fibrosis or asbestosis; as it became called,

the British Parliament made asbestosis a compensable disease and

required improved methods of dust suppression and exhaust
ventilation in asbestos textile factories. Additionally,
periodical medical examinations were required for asbestos

textile workers and autopsies wer2 required on all asbestos

workers.
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In the United States, however, despite the widely-
publicized effects of asbestos fibers on the human lung, the
Johns-Manville Company and ancther large manufacturer of
asbestos, the Raybestos-Manhattan Company, used their
considerable political power to suppress publicizing information
about the fatal effects of their "magic mineral" (30).

The first published case in the United States of an autopsy
performed on an asbestos warker was written in 1935, by Dr.
Kenneth M. Lynch at the Medical University of South Carolina. His
corpse was that of a S5 vyear old male who had died of ashestosis
and lung cancer. At this time the United States had very few
states where worker’s compensation covered dust diseases. As a
result, very few autopsies had been performed on American
asbestos workers.

In 1936, the Journal of Industrial Health published a study

in which 34% of all asbestos workers studied showed X-ray
evidence of lung mutations (30). This study along with several
others caused the U.S. Public Health Service, 1in 1938, to call
for a limit on exposure to asbestos fibers in this country but no
specific numbers were cited.

Several studies during the next twenty years served to name
asbestosis as a source of lung cancer and although these facts
were well publicized, the major asbestos companies along with the
asbestos industries which had since developed were unwilling to
acknowledge the relationship between asbestos exposure,
asbestosis and 1lung cancer. Furthermore, they would not aid

researchers in their investigations.
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Despite the hinderance of the asbestos manufacturers,
research continued to be performed on asbestos related disease.
By 1961, through research performed in South Africa and Finland,
inhalation of asbestos fibers was found to cause asbestosis (a
disease which causes scarring of the lung tissue until it loses
its capacity for air and causes the victim to suffocate), and
various types of lung cancer. Not only were these diseases noted
in asbestos workers but also in individuals exposed to asbestos
fibers by 1living near the asbestos factories or living in the
same household with an asbestos worker. Asbestos fibers easily
become airborne and once inhaled they will remain in the lungs
forever.

In 1962, Dr. Irving J. Selikoff, Head of Environmental
Medicine at the Mount Sinai School of Medicine, accepted grants
from the Health Research Council of New York City as well as
private donations and set up informal clinics at several New York
City wunion halls to test workers fram two local chapters, New
York Local 12 and Newark Local 32, of the International
Association of Heat and Frost Insulators and Asbestos Workers. He
studied the results of the tests performed and published his

findings in the Journal of the American Medical Association in

1964 (11).

In October of that vyear, he planned the International
Conference of the Biological Effects of Asbestos sponsored by the
New York Academy of Science. It was at this conference that he
presented his previously-published findings and supplied the

firet incontrovertible evidence that industrial exposure to
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asbestos was hazardous (11). Additicnally, he established a sound
methodology for future research and documented that the
combination of cigarette smoking and asbestos inhalation would
greatly increase the chances of lung cancer.

Until Dr. Selikoff publicized his research results, the
asbestos manufacturers of the United States had "kept secret" the
effects of asbestos fibers on their workers. They had never
publicized the dangers of asbestos, though they were quite aware
of them, and they had never warned their workers of the
potentially fatal conditions in which they were working. The
Johns—Manville Company even had a confidential medical survey
done in 1949 among their workers in one of their Canadian mines.
The results of this survey indicated four workers out of 708 had
normal x-rays (30). The rest of the worker’s lungs contained
varying degrees of mutations. Despite these results, the
physician hired by Johns-Manville to do the study reported that
"the men have not been told of this diagnosis, for it is felt
that as long as the man feels well, is happy at home and at work
and his physical condition remains good, nothing should be said"
(51).

Several years prior to this study, in 1946, when the fatal
effects of asbestos were known by the manufacturing companies,
Johns-Manville and other asbestos manufacturers saw the
successful results of the efforts of their lobbyists. They had

succeeded in obtaining a wide-scale requirement by federal, state
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and local governments that asbestos materials must be
specifically required in certain applications in the building
codes (30).

The asbestos manufacturers were not the only ones at fault
when it came to promoting the use of asbestos. During World War
11, asbestos use in this country’s Naval shipyards for the
overhaul and repair of ships was quite prevalent. With the
pressure to get the ships repaired and back to sea, the hazards
of the asbestos being used in the repairs was of little concern
or priority in the minds of government officials. Complete
ignorance of the asbestos hazard did not exist in 1943, i.e., the
Navy Department and the U.S. Maritime Services published a
booklet called "Minimum Requirements for Safety and Industrial
Health in Contract Shipyards"” which warned workers that
asbestosis could be contracted from any "job in which asbestos is
breathed" (30). Although workers were warned, the effects of
asbestos inhalation usually take twenty to thirty years to become
fatal. Since workers felt good and were secure in their jobs,
they believed they had nothing to worry about.

»

By 1960 three million tons of asbestos was being produced
annually worldwide (11). Dr. Selikoff’s 1964 study and conference
marked a turning point in viewpoints on asbestos by medical and
health care professionals worldwide. Publicity of this study
forced the Johns-Manville Company to place labels on the

packages of their asbestos products warning users of the

15




potential hazards of asbestos. Still 1limitations on the
production of asbestos had not been established by regulating
agencies or legislation.

In 1968, the United States was importing nearly one million
tons of asbestos per year mostly from Canada (11). Asbestos was
used in over 3000 common types of domestic and industrial
applications (11) . It had been combined with other raw materials
such as Portland cement, plastics, or asphalt vinyl so that in
some applications, despite the fact that it may have composed up
to 50% of a product, it was rendered practically invisible.
Asbestos use was common in all textiles, automobile products,
construction and household products. Essentially, it was in every
factory, piece of machinery, school and every home and,

therefores most likely in every set of lungs.

The Policy Process Continues.

Establishment of the Environmental Protection Agency and the
Occupational Safety and Health Administration in 1970 established
two new regulating agencies who would take the Jlead on setting
regulating standards for the production of and exposure to
asbestos by workers and the public.

In 1970, OSHA called for limiting asbestos in the workplace.
They called this 1limitation a standard although it set no
numerical limits and was voluntary on the part of the emplovyer
(50). In May of 1971, O0OSHA established a limit of twelve fibers
per cubic centimeter to be the allowable standard for the work

environment (50). (Only fibers 1longer than five microns were
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counted.) This standard could be measured by taking samples of
the air in the working environment with a special pump that
filtered the air as it was collected. The filter material, after
being chemically treated, would dissolve and leave the asbestos
fibers visible for viewing with a special microscope. The fibers
were then counted to determine the level of asbestos fibers in
the air.

According to magazines articles at the time, OSHA appeared
reluctant to set stringent asbestos exposure standards. It
appeared as if they were being influenced by asbestos
manufacturers who were concerned with having to possibly shut
down plants or lay off workers if ‘'"harsh" standards were
established too quickly (50).

However, in December, 1971, stronger pressure was placed
upon OSHA to impose stricter standards in the workplace by the
AFL-CIO, an agency that had become more and more concerned about
the health of its workers. Therefore, emergency standards of five
fibers per cubic centimeter were established by OSHA (50).

This standard, however, did not satisfy the AFL-CIO’s health
director, Sheldon Samuels, who complained that with S5S00 asbestos
plants across the nation there were not enough inspectors to
ensure compliance with the new standeards (50).

In October of the same vyear, the Environmental Protection
Agency added asbestos to its list of atmospheric pollutants after
a panel of the National Research Councils Committee on Biological
Effects of Atmospheric Pollutants recommended that restrictions

be placed on asbestos emissions into the air (31). They asserted
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that for half of a century it had been a well known fact that
workers employed in asbestos industries die of lung diseases.
The assoclation between prolonged exposure to asbestos and
bronchogenic cancers had been proven and therefore the population
at large would most likely be affected. Furthermore, examination
of lung tissue from a portion of the general population revealed
that a greater number of people not working in the asbestos
industry had inhaled and were retaining asbestos fibers (31).
These fibers could enter the air through mining and milling
procedures, by transporting asbestos ore, by disturbing natural
rock formations, or by manufacturing and using asbestos-
containing products. It was this panel’s contention that the
ma jor sources of asbestos must be controlled in order to prevent
concentrations in the atmosphere similar to those in industry
(31).

After the continued publicity of the fatal effects of
asbestos and additional studies which showed that asbestos
workers have an eight times greater chance of dying from lung
cancer than that of the general public (30), O0OSHA reduced its
permanent standard for occupational exposure to asbestos from S5
fibers/cc to 2 fibers/cc. This new standard was to take effect in
all workplaces containing asbestos by July, 1976. Shortly after
0SHA’s announcement, the New York City Council banned all sprayed
applidations of asbestos per Local Law, 1971, "Air Pollution

Control Code".
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In keeping with the Clean Air Act of 1970, the EPA in April,
of 1973, announced a National Emission Standard fcr Asbestos
which disallowed any visual emissions of asbestos when
manufacturing or milling or demolishing a building containing
asbestos. Additionally, they prohibited the sprayed application
of any asbestos materials containing more than one percent
asbestos. This prohibition did not include decorative materials,
however, so wall coverings or textured ceilings could still be
used by the construction industry.

Important to note is the fact that despite these "emission
standards” required by the EPA; asbestos fibers are quite small
and are impossible to see by the naked human eye unless they are
in great concentrations. Limiting their elimination to only those
that cannot be seen does not cure the problem. Any asbestos
fibers that get into the lungs have fatal potential and the total
existence or presence of any asbestos fibers should have been
banned. However, with strong lobbying by the asbestos
manufacturers, as had occurred with 0SHA, the EPA was slow to
establish and enforce their asbestos control standards.

It was not until two years later, in October of 1975, when
the EPA finally included waste collection and disposal under the
"no visible emission” standard. That same month, 0OSHA recommended
lowering the occupational standard fram 2 fibers/cc to 0.5
fibers/cc. In July of 1976, when 0OSHA’'s standard of 2 fibers/cc
finally went into effect, the National Institute of Occupational
Safety and Health (NIOSH), recommended that the standard be

reduced to O.1 fibers/cc. With increased knowledge of the
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hazards of asbestos by these new agencies and by the general
public, enough pressure was finally coming to bear to combat that
of the asbestos manufacturers which had prevented or slowed the
formulation of the standards in the first place.

In 1977, passage of the amendments to the Clean Air Act into
Public Law 95-95, served to increase awareness once again of the
quality of air that the public was breathing. New air quality
standards were set as well as automobile emission standards. A
National Commission on Air Quality was established and the EPA
was directed to review criteria for the ambient air quality
standards before 1981 and perform subsequent reviews every five
years thereafter. With this new responsibility, the EPA announced
in June, 1978, the total prohibition af all uses of friable
sprayed asbestos materials. Unfortunately, a "loophole" existed
that permitted firms to use sprayed asbestos if the asbestos was
already in inventory (30).

A month later the American Cancer Society publicized its
study of ninety-two ashestos factory workers that showed that an
individual exposed to asbestos dust for only one month can
contract lung canger (32).

Shortly, thereafter, the Consumer Product Safety Commission,
(CPSC)y, was notified by a television station that handheld hair
dryers that were being used by 13 million Americans contained
asbestos (37). Concern was intensified as these dryers were most

commonly used in small bathrooms with little or no ventilation.
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The CPSC dismissed the problem due to lack of severity as
they had just hired a management consultant firm to perfaorm a
$20,000 study which concluded that asbestos was no longer used in
hair dryer manufacture (37). The television station did its own
researchs; however, and found that many hair dryers on the market
did use asbestos as liners for the plastic casings and issued a
public warning. Needless to say, a general recall was put out for
all hair dryers using asbestos. Meanwhile, the CPSC blamed the
management consulting firm for the blunder and the firm blamed
the CPSC.

By early 1979, the fatal effects of asbestos fibers was
commonly known among the general public as well as the
politicians, In March of 1979, the Environmental Defense Fund, a
Washington D.C. based group, backed by the National Education
Association, the American Federation of Teachers and the National
Parent-Teacher Association petitioned the EPA to inspect 87,000
public schools across the nation for the presence of friable
asbestos (35).

In response, the EPA notified state officials of the high
levels of asbestos in public schools and began initiating an
assistance program to help school officials recognize and control
friable asbestos. It must be understood, at this point that
unless asbestos was friable (capable of being crushed by hand
pressure to release asbestos fibers 1nto the atmosphere), 1t was

not considered hazardous. Asbestos which was contained in a solid
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form so that the asbestos fibers were not free was not considered
hazardous. This was applied to vinyl asbestos floor tiles,
undisturbed pipe insulation, etc.

New York City found that one third of it’s 1000 schools had
elevated levels of asbestos fibers in the air (3). New Jersey
found schools with asbestos levels 100 times higher than those
allowed by QSHA (35). It was estimated that 15 million students
and 1.4 million workers may have been exposed to loose friable
asbestos in schools across the nation (28). The costs to identify
and remove all the friable asbestos were astronomical. Detection
of all friable asbestos alone was estimated to cost $60 million
(4b6).

Action had to be taken but schools could not afford the
price with their already slim educational budgets. The educators
thereiore turned to the Congress. The House Education and Labor
Committee recommended on 15 May, 1979, in it’s report to the
House, (H Rept 26-197), that $30 million dollars be authorized
for FY 80-82 for a program of grants to schaool districts to
detect asbestos. Additionally, they recommended that another $100
million in twenty vyear interest free loans be distributed to

school districts for the containment or removal of asbestos (3).

Ob jections from the floor of the House were minimal. The
bill HR 32B2 passed unchallenged mainly due to the deletion of a

provision that would have required asbestos manufacturers to pay
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mart of the cost of detecting the asbestos. In an effort to get
the bill passed Qquickly, this controversial provision was dropped
(3).

Al though this bill did not have time to reach the Senate
before the end of 1979, the Senate had a similar bill, S 1658,
which was a "watered down" version of HR 3282. It’s provisions
which were ultimately signed into Public Law 96-270, "Asbestos
School Hazard Detection and Control Act of 1980", on 14 June,

1980, authorized the following (7):

~-$22.5 million in FY B81-82 for grants to state and local

education agencies for use in detection of asbestos.

-$75 million in each FY 81 and 82 for 20 year interest
free loans for containment or removal of asbestos in

areas of over 2500 square feet.

-Barred grant and loan funds to pay for more than 30% of

the detection or control cost.

~Required the Department of Education to issue standards

for detection and removal of asbestos.

~The attorney general to conduct a study on whether the
federal government should sue to recover the costs of detection

and removal of asbestos from asbestos manufacturers.
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Despite Congress’ initial good intentions to help fund the
solution of asbestos problems in schools, they never appropriated
the funds to make it work. Therefore, once again,; the educators
were stuck holding the ball with little or no funds to take care
of this extremely hazardous situation (3).

The same problem was addressed in July, 1984, with the House
bill HR 1310. Although named the Math-Science Bill, it held the
provisions to transfer the asbestos program from the Department
of Education to the EPA where it belonged and authorized funding
by the EPA to aid in the removal of asbestos from school
buildings. This bill authorized fifty million dollars each for FY
84 and B5 and $100 million each for the next five years for
grants or twenty year interest free loans (26).

It had strong backing by both the House and Senate and was
signed inta Public Law 98-377 on 11 August, 1984 (9). Fiscal
year B4 appropriations included the $50 million for the EPA
program.

The Attorney General’s Liability Report to Congress as
required by PL 96~-270, was published in September, 1981, and
advised the public of its right to sue asbestos manufacturers,
distributors, architects, and contractors to recover the costs of
asbestos removal from any building. Since no money had been
apprapriated to schools to cover their expenses, they began to do
s0 along with thousands of other firms and individuals. By August
of 1985, %80 ©billion in claims had been filed against asbestos
manufacturers or distributors for asbestos removal costs alone

(44,
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Not only were asbestos manufacturers being held liable for
asbestos removal costs but they were also being sued for personal
liability costs by workers exposed to asbestos over the past
forty-five years. Lawsuits numbering over 16,300 had already been
filed against the Johns-Manville Company alone. Costs of these
settlements were estimated at $2 billion (44). One insurance
company told Congress that anywhere from $40 to $90 billion
dollars worth of product liability claims could be forthcoming
and these figqures do no cover the costs of litigation (2).

Representative Millicent Fenwick (NJ-R), intrcduced a bill
in May, 1979, which would have required the federal government to
pay off product liability claims of any U.S. citizen exposed to
asbestos prior to December, 1980. Despite strong support from the
Johns—Manville lobbyists (their largest plant was 1in her
congressional district), this bill was quickly dropped. She
introduced another bill in December of 1981, which combined
federal and industry financing for asbestos victims. This bill
was similar to one introduced earlier in the year by Senator Gary
Hart (COLO-D). Senator Hart’s bill called for the establishment
of "minimum federal standards for asbestes compensation, with
appeals to the federal government if state wovker’s compensation
awards fail to meet those standards" (2).

Both of these bills were droppeds however, and in March of
1982, H 5735 was introduced by Representatives Miller (CA).
Perkins (Kent), Williams (Mont), and Fenwick (NJ). This bill was
to provide for the "compensation of i1ndividuals who are disabled
as a result of occupational exposure to asbestos o uranium orve.
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and te regulize (sic) the faii. adequate and equitable
compensation of certain cccupaticnal disease victims" (2). After
receiving a hearing in the House, 1t was dropped as it was
considered by many in Congress to be "an eXpensive new precedent
for compensating victims of envircenmental exposure to toxic
substances."(2) Even supporters of existing federal programs for
compenisation of werkers with "black lung" disease cringed at the
thought of the repercussions of this bill (2).

By August, 1982, the Johns-Manville Company along with
UNARCO (United Asbestos and Rubber Company)., and Amate::
Corporation were being held liable in several billion dollars
worth of product liability lawsuits (25). Therefcre, they all
filed for bankruptcy under Chapter 11 of the 1978 bankruptcy law,
FL 95-598. Under this law all payments tc creditors or plaintiffs
in ashestcs lawsuits were stopped and any new lawsuits brought
against these companies were dicsallowed.

Despite havirng filed barkruptcy. the Jochns—-Manville Compar,
still remained financially scund. For the most part.,. 1t was
business as usual and very few cong.escsmen had much sympathy too
the "ailing” multi-millicn dellar 1cdistries (36).

The Jochns-Manville Company 13 <«ti1ll protected under thee

Chapter 11 bankruptcy law but this past Auvgust. the cowpany

proposed to set up a trust fund o . noensate asbestos wo. len
with half of i1ts stock holdings. b eopesal had been app: oo
by the company’s top managers. tuwe-.e o extsting stockbcol fer
could lose up to 80 percent of the:r ogorty and management ool

lcse conticl of the company if the proepesal 1s placed 1nto «ct.
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(18). Still, it would provide a much more reliable source of
compensation for the asbestos workers. Questions had been raised
regarding the purpose of the 1978 Bankruptcy Law when
corporations can walk away from their liabilities s0 easily and
several years later devise a scheme to pay off these liabilities.
Why is 1t that they were not required to use these stockholdings
in August, 1982, when they filed for bankruptcy?

By the beginning of 1985, the number of lawsuits that had
been filed against asbestos companies was staggering. For
example, 25,000 lawsuits had been filed against thirty companies
by March of 1985 ((27). On 11 March, the first "megatrial" was
held in a renavated high school auditorium 1in San Francisco.
Renovation alone cost $400,000 (27)., Califormnia Judge Ira Brown
presided over a courtroom of 150 lawyers representing a variety
of individuals and firms including Johns-Manville who was suing
sixty-five insurance companies for not covering insurance claims.
Previously, they had settled with six of their insurers for $427
million (27).

From "magic mineral" to invisible killer to being the cause
of billions of dollars in liability suits, asbestos continues to
provoke strong concern from congressional officials and the
Service Employees Intermational Union, which represents 100,000
school workers (44). Stricter ashestos standards and quality
control standards over contractors who are perfaorming asbestos
removal are being called for. The EPA performed a survey that
indicated that 90 percent of all school districts have complied

with their 1982 rule which required them to inspect for and
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report findings of ashestos in schools to the workers and parents
(46). Critics of this survey say that about half of all school
districts have vyet to comply with this inspection rule (46).
Concern has also been raised about the quality of asbestos clean
up efforts.

A report by the General Accounting Office in March, 1985,
indicated only about half of all the asbestas abatement work was
performed properly and that about 18 percent was inadequately
done (32 percent of the cases had no basis for judgement) (4&).
In 1984, EPA officials estimated that only about @5 percent of
asbestos removal contractors were competent in that type of work
(446).

These reports have forced Congress to require all schools
using federal funds for their asbestos abatement programs to use
contractors who are state certified or workers who have received
training from the EPA. This requirement was outlined in their
fiscal 1986 appropriations bill (HR 3038) which authorized $50
million for the EPA asbestos clean up program and was passed on
July 25, 1985 (46).

Action is finally being taken to help the schools clean up
the problem. However,; it is estimated that almost every building
in the United States contains asbestos that has the potential to
become friable and is, therefore, potentially hazardous. The EPA
had been contemplating action against further asbestos use since
1979, but had only studied the problem until 1983. Finally, in
1984, with the replacement of Anne. M. Burford by William D.

Ruckelshaus as administrator of EPA, changes emerged (&). In May,
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1984, the EPA sent a plan for review by the Office of Management
and Budget (OMB), as it was required to do. This plan proposed
the prohibition of all uses of asbestos and the phase out of its
existence over the next ten years.

The OM3 stopped the asbestos plan because it said the EPA
had not discounted the costs of human life when it prepared its
cost-benefit analysis. In other words, when the EPA wrote the
plan, it figured that $1 million would be saved per cancer case
in its ten year phase out program. The OMB said that the $1
million saved should have been economically discounted over those
ten years (6)., As if to say one could place a value on human life
in the first place but the OMB wanted to then discount that life
saying that life becomes less valuable over the vyears!
Additionally, the OMB charged that the EPA had no authority to
regulate asbestos at all and regquired that under Chapter 9 of the
Toxic Substances Control Act, the EPA should refer the entire
asbestos issue to OSHA (6).

These charges prompted a congressional investigation by the
Subcommittee on Oversight and Investigations of the Committee on
Energy and Commerce which found the OMB guilty of being
influenced by the asbestos industry and therefore, entirely out
of line in requiring the EPA to refer the asbestos 1ssue to an
agency which has authority over the workplace only (41). They
were also found guilty of stopping the '"ban asbestos' proposal
and the subcommittee voiced its "earnest hope that the EPA will
now promptly issue proposed regulations to control the risks of

ongoing asbestos production, manufacture, and use"” (&41).
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In January, 1986, the EPA proposed an immediate ban on four
asbestos-containing products: tile, roofing and flooring felt,
cement pipes, and vinyl asbestos floor tile. Protective clothing
made with asbestos would also be banned by this proposal.
Additionally, the proposal would phase ocut, over the rnext ten
years,; all uses of asbestos as well as the import and American
mining of the mineral. Since there is no known substitute for
asbestos used when making brake linings, the new proposal does
not ban the manufacture of this product. It also does not require
the removal of non-friable asbestos 1insulation from public or
private buildings (16). With the passage of this proposed ban the

beginning of the end of the asbestos nightmare may come to pass.

NOTE: A listing of the Chranology of Events relevant to the

history of asbestos is presented in Appendix A.
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_EXPERT SYSTEMS

Expert systems are computer programs that process information
in a fashion that simulates the thought process and knowledge of a
professional expert. Knowledge engineers "capture"” the expertise
of a professional and translate it intc a knowledge base
recognizable to the expert system. The system then uses the
knowledge base, iIin conjunction with a reasoning strategy to make
decisions or provide advice about a particular subject which
would normally be provided by a human expert. The computer
proegrams which process the knowledge bases are also referrved to as
expert system shells.

The application of the expert system used in this report
consists of a decision—making process that considers information
that 1is provided concerning the nature of asbestos containing
materials for one or more locations within one or a variety of
facilities. The information 1is then processed in such a way so
that recommendations can be made to the owner regarding any
corrective action that should be taken. These recommendaticns
include enclosures encapsulation. or removal of the asbestos-—
containing material (ACM). Fur thermore. the program will establish
a Criticality Index for each ACM Jocation so that the facaility
owner or manager can logically priciitize and vemedy the handliig
of the materials based on the physical condition of the
materials. The 1Insight II+ expeirt system was chosen to perform

this application.
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Imrsight II+ wuses a backward-chaining strategy to reach it’s
conclusions. This means that the program uses answers to specific
gquestions or data, provided by the user, to prove or disprove
specific goals or conclusions previcusly established by the
trcwledge 2nglneer when writing the knocwledge base.

Fnowledge 1s represented 1n a knowlege base by a language

called Production Rule Language or PRL. The language uses 7T

IF...THEN...ELSE statements to arrive at 1it's conclusions.
Mumeric values as well as facts can be analyzed as supporting
conditions for a specific gcal or conclusion. Supporting
cenditions  are analyzed as either true or false unless the user is
asked to supply a confidence factor for the answer provided.

The confidence factoers 3i1f provided, is compared to the
ccnmfidence threshold established by the knowledge engineer to
determine the relilability of the supporting condition. Suppeorting
coenditions noet matching or exceeding the established threshold of
confidence are disregarded and considered toe be false.

Insight II+ has the additiconal capability of accessing an
gxternal database for sicrage of varicus types of data provided
by the vuser or deducted by the prcgram. Pascal procgrams must he
written to gain access to and send or retirieve information from
the database. The accessiblity to a database by the Insight II+
program can be used as an- additicnal method-ef manipulating.
organizing or sicring important data. It enhances the power of

the Insight II+ expert system.
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The most impressive capability of the Insight 11+ eupert

system, along with other expert systems, however, is their ability

to make the expertise of a professional available to a much

brocader range of individuals, at a less expensive price.

Individuals who have no knowledge about a particular subject will

scon be afforded the copportunity to access new avenues of

expertise with the advent of expert systems.

NOTE: Irsight II+ software is designed to run on an IBM or IBM-
compaticls
drives, 5Si2K bytes of RAM memovy and PC-DOS ovr M3-DCS version 2.0

or greater.
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computer with a minimum =f twoe double-sided floppy disk™
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RESEARCH METHODOL.OGY

Research for this report was performed by first learning to
use the Insight, Insight II and Insight 11+ software and then
developing an application amenable toc their capabilities. When
research for this report began, only the first version of the
Insight exxpert system was available. This version was extremely
limited in 1its capabilities. It could perform no calculations
with numbers and required the knowledge engineer to write
repetitious IF...THEN statements in order to prove or disprove
one goal. It also limited the questions to be asked of the user
to 65 characters.

Insight 1II became available at approximately two months
prior to the deadline for this report. It provided a realm of
additional capabilities which i1ncluded number calculation. access
toe external databases for data storage or manipulation, the
ability to write questions for the user which could exceed 65
characters and the ability to cycle through the knowledge base as
many times as desired by the user. However., transfel af
information to and from external datahases was limited to numeric
characters only. No verbage or strings of information cculd be

transferred.
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Approximately. four weeks after receiving Insight 11,
Insight II+ was received and although the deadline for this
report was drawing neayvs the additional capabilities of Insight
11+ were too useful to forego. Any type of information.
stringss boolean, numeric, etc. could be transferred to and from
databases. The command allowing the user to cycle through the
knowledge base was simplified. To date, Insight II+ has all the
requirements needed tce determine the Criticality Index of
asbestos containing material in several locations and to
recommend methods of controlling release of asbestos fibers from
the ACHM. Knowing the Criticality Index will enable the facility
manager or owner to prioritize the critical nature of asbestos

containing material.

Familiarity with programming 1in Basic and Fortran helped to

understand the basic methodcoclogy of writing this computer

program. However, the Production Rule Language used in Insight

I+ was confusing to learn at first. The backward-chain
»

reasoning concept requived a different type of lcgic toc be used
when writing the program as the computer had to be taught to
think 1like a human. It was difficult, at first, to ernsure that
all supporting conditions for a particular goal had been included
in the program. In additicn toc learmning to use Insight II+, the
Pascal language had to be learned i1n corder toc be able to access a

database for data storage or manipulation.
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A monumental step in the research methodology for this
report was the development of a suitable application for the
Insight II+ software. At the time when only the original Insight
package was available, a thorough literature review was performed
which 1ncluded reading material written about expert systems and
books about artificial intelligence (the computer science
concerned with writing software to enable computers to process
knowledge much like the human brain). Alsc, expert systems
perfected in the past were run to become more familiar with the
practicality of the systems and interviews were held with
university professors, familiar with the use of expert systems.
te gain a further understanding of how they work.

After gaining a thorough working knowledge of the Insight
programs an application was selected which would pricritize the
critical nature of asbestos containing material i1n several

locations and recommend methods of controlling the release of

asbestos fibers from the ACM. This prioritization required the
development of an assessment algorithm based on  varicus
conditions of the asbestcos. The condition of the ACM  once

examined would 1indicate the criticality of controlling the ACH.
Subsequentlys by comparing the criticality indexes of several ACH
locations,s prioritization of these locaticns can be accomplished.
Prior to establishing the ascessment conditicns. the
history, use, lethal effects, 1equlatoiy contials legislaticn,
etc., pertaining to asbestos were thorcoughly researched. This
research required extensive i1eview of an immense collecticn . f

information which resulted i1n a thaorough understanding of the
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asbestocs mineral and the terminclogy used when 1eferring to the
problems i1t causes.

In order to determine which assessment conditions of the ACM
shculd be wutilized, several assessment algorithms developed 1n
the past by the Environmental Frotection Agency and several other
environmentalists were examined. From these algorithms and
thy cugh several interviews with asbestos consultants,; thirteen
assessment conditions were selected to determine the critical
natwe of the ACM.

A basic pr cgy am was written to determine what
recommendations should be made for controlling a specific
locaticnn with asbestos containing material. This program was
criginally written using the original Insight and subsequently
updated and expanded as the later versions were received.

Approximately seven wmonths were spent learning Insight,

Insight Il and Insight II+.
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RESULTS

Thirteen attributes of the asbestos containing material (ACM)
are examined in this algcocrithm to assess the critical nature of

the ACM and recommmend methods for its centrel. These attributes
aAre:

Material Condition (Amc)

Water Damage (Wds)

Exposed Surface Area (Esa)
Acecessibility  (Aa)

Activity and Movement {(Am)

Alr Plenum or Direct Air Stream (Ap)
Friability (Fs)

Asbestos Content {Acs)

Roof Type (Rs)

Substrate Type (Sub)

Number of Irndividuals Exposed (Npe)
tiability Concerns (Ls)

Awareness of Individuals Exposed (Ks)

Material_ _Condition. The material condition is the most important
attribute used to indicate the potential for fiber release from
the ACHM. The overall condition of the ACM is examined to
determine the extent of damage to the ACM. One should consider how
well the ACM adheres to its substrate, if there has been any water
damage or damage due to vandalism to the ACM and how much of the

total amocunt of the ACM has been damaged.{less than or greater

tharn 10%).

material can cause the ACM to delamirnate and/cr breal apart as
well as dissoclve the binder which holds the ashestos fibevs
togethey . When the  binder in the ACM breaks down the potential
for Tiker release increases greatly. Water damage can result from
roacf  leakss plumbivng leaks, spills in a laboratory, humidity in
the area of a swimming pocl or saura and a variety of ather
SOUrCES.

Water damage discussed in this program is any damage tao ACM
by any 1liquid substance that might vesult in the delaminaticn or
oreakdown of the binder in the ACM.

Water _Damage. Infiltration of water into asbestes containing

Exposed__Surface__ Area. The amocunt of expoesed surface area of the
ACM  i1s  important  to Mnow as exsposure of a large area of ACM will
ircrease the likelihood that the ACM may be disturbed and thereby
release asbestos fibers into the atmoesphere. ACM 1s considevred
visible 1if 1t can be zesn by building occcupants withou® removing
amy physical barrier such as suspended ceiling tiles.

fAccessibility. The accessibility of building cccocupants to the ACM

directly relates toc the potential of csomeocne deliberately or

accidentally rubbirg agalnst or contacting the ACM and causing '
a8
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asbestecs fibers to be releaced. Increased acceseibility increases
the likelihood that the ACM will be contacted and fibers will be
released intoc the atmosphere.

Activity__and Movement. Disturbance of ACM directly relates to the
amcunt  of  activity and movement that takes place in the vicinity
of  the ACM. When considering activity, the movement of people as
well as  any vibrations or high levels of noise must be taken into
account. Vibrations or loud nocise may be evident in areas such as

& band room. machinery rocom, or rooms located near a highway.

Air__Flenum_ _cor_ Direct Alr Stream. This is ancther very important
attribute that must bke taken into consideration when determining
methodse of asbestoes control. The presence of an air plenum or
direct air stream 1increases the possibility of asbestos fibers
becaming airbeorne or being distributed to other areas of the
building. When this happenss a greater number of individuals
become exposed toa the fatal fibers.

The pressnce of supply cutlets creates a greater risk in a
room  containing ACM as  the asbestos fibers, if present, will
become airborne and the susceptiblity of the room occupants to
breathe the Tibers is tremendocusly increased.

Friability. Friébility is another very important attribute to be
wamined. Friable means that the ACM can be crushed or pulverized
by hand pressure. There are varying degrees of friability. The

more  friable the material. the more susceptible it is to releasing

fibers intc the air. Spray applied ACM is generally more friable

tharn trowel cspplied material.

Azbestos __Content. In this assessment algorithms the asbestos
content  (by percentage) may be determivied by a laboratory analysis
or may be estimated by the user. Trace amounts of asbestos (<1%)
are generally disregarded. Amounts greater than one percent have
a much greater potential for ashestos fibker releacse,.

Thiz attribute is used +to differentiate between situations
that may be identical in nature for the zther attributes.

Foof__Type. The type of roof oo 2 buillding containing ACM must be
taken into consideration when assessing the potential for damage
ta  the ACM. A building with a flat rocof will tend to hold mare
water. Additionally., an older or tuilt-up roof Has a greater
potential for leaking. The water may eventually find its way to
the ACM and cause the ACM binder to byreak down.

Substrate_ _Type. Substrate type is only considered if the ACM has
been sprayed ontn it's substrate. ACHM sprayed onto steel or wire
mesh will relsase fibers intc the atmoesphere more readily than
ACM sprayed onte a tightly Gbound scratch or brown coat or
concrete.

Mumber _of Individuals Expczed. The requirement to control the ACM

becomes more oritical as  the number  of individuals exposed or
potentially exposed to the ACM increases. For instance, say the

a9
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ACM 15 1n a storage closet that is only accessed by cne or two
janitors. This situation 1s less critical than if the ACM were
located in a classicom with a capacity to hold up te fifty
individuals.

Liability Concerns. ACM accessible or visible to the public can
damage the reputation of a firm or institution if significant
action is not taken to control it. The increased awareness of the
public on the fatal affects of asbestos makes its presence a very
sensitive liability issue and thereby increases a firm’s

responsibility to ta:e measures to control the ACM.

Awareness __of_ _Individuals Exposed. When assessing the critical
nature of an ACM, it must be determined how aware the
individuals, that will or may come in contact with the ACM, are
that the ArrM contains asbestos and should not be touched or
disturbed. Most employees may understand that a specific location
of ACM 1s asbestos and should not be touched, however. individuals
that do not normally occupy the building would be ':naware of the

situation and it, therefore, presents a more critical problem.

After assessing the critical nature of the asbestos
containing material, a Criticality Index 1is calculated and
assigned to the particular location housing the ACM. This

Criticality Index 1s then used to determine the appropriate method
for controlling the release of asbestos fibeirs in the future and
to nrioritize one or more locations of ACM.

Encapsulatian. If the «criticality 1index calculated is greater
than or equal to zero or less than thirty, encapsulation is the
recommended method of control. The potential for asbestos fiber
release 1s not very great and the visk of fiber »elease can be
lowvier ed hy encapsulating the ACM. Encapsulation 1s not
recommended, however, regardless of the value of the criticality

index, if the ACM has been damaged by _water. i1if the ACM is highly

s 0 TT mmas=a=

Enclosure. Enclosure, although it is not a very common method of
controlling ACM, is recommended for locations whose criticality
index is equal or greater to thirty and less than sixty.
Enclosure reduces the accessiblity of the ACM to building

occupants, however, if voids are present i1in the joints or seams of
the enclosure, asbestos fibers may be i eleased thicugh them. For
this reasons enclosure might be uwused tn conjunction with
encapsulation.

Like encapsulation, enclosure is wot 1 ecommended if the ACM
has been damaged by water, if the ACM is highly accessible or if
the ACM is friable.

40



Removal. Removal 1s the most complete control method that can be
recommended. It is recommended 1n those cases where the
criticality index is greater than sixty. It will ensure complete
eradication of the ACM. However, if the removal of the ACM is ot
performed properly, 1t can increase asbestos fiber level in the
atmosphere of the location from which it is being removed, as

well as in the atmosphere of surrounding rooms or buildings.

The recommendations cutlined above must alsoc be tendered with
such constraints as pravided by common sense, budgetary
limitations, and pressure from employees ov the public sector.
Encapsulation, although reccemmended. may not be desirable as a
control method as there may be vwwo type of sealant available on the
market that will be absorbed by the ACM. The ACM may be too thick
to be fully penetrated by the sealant. Additionally, some
encapsulants must be reapplied periodically and the additional
maintenance this cocreates may not be desirable to a facility
manager . Something else to consider is that any ACM that 1s
removed must alsc be veplaced by a non—ashestos material. This
fact raises the cnst of the already expensive remcval operation.

Use of INSIGHT 11+

INSIGHT II+ 1is an expert system shell that will run the
knowledge base ‘Priasbes’® which calculates the Criticality Index
(CI) for one or several locations containing ACM, This
Criticality Index can be used by the facility manager to compare
locations of ACM and determivie which location is more critical and
should be remedied first. Additionally, wusing the Criticality
Index, the *Priasbes”’ knowledge base will determine
recommendations for controlling the asbestos fiber release from
the ACM.

'Priasbes’ queries the user about the condition of the ACHM
through questions which pertain to the various attributes cutlined
above. Each attribute is assigned a iwumerical value based on the

extent of damage to the ACM, the accessibility of the ACM by the
public, or the potential for fiber ielease from the ACM.

Once a value has bheen assigned to all attributes. the
Criticality Index is calculated using tte following formula:

Cl1 = (Amct+Wds+Esat+tAa+Am+Ap+hNpe+i s+ks+Rs+Sub) # (Fs#Acs)

This formula is a modified veision of the foimula der ived by the
Environmental Protection Agency (47).

41




SR iy,

Upon calculation of the Craiticality Index (CI) for a
particular location of ACM, a recommendation can be made for
contrelling asbhestos fiber release from the ACM. Recommeindations
are based upnn the following Corrective Action Scale:

Criticality Index_ Range Recommendation
0 - 30 Encapsulation
30 - 59 Enclosure
greaterr than 60 Remavel

Additionally. the ’*Priasbes’ knowledge base examines closely
the water damage to the ACM, the accessibility of the ACM and the
friability of the ACM. If the ACM 1s water damaged, highly
accessible or friable, neither encapsulation nor enclosure will be
recommended regardless of the Criticality Index value. Removal
will then be recommended in these situations.

Once a recommendation is made by the knowledge base, a report
is displayed oiv the screen ocutlining the ACM location and
recommendations of corrective action for that location. This same
report 1is sent to the printer so that a hard copy may be retained
by the user. The computer then asks the user if another asessment
is to be performed. As long as the answer 1s yes, the procedure
outlined above is repeated.

When the wuses is finished using the ’*Priasbes’ knowledge
base, the Criticality Indexes assigned to each ACM location can he
compared to determine which locations are the most critical and
should, therefore, be considered for appropriate action first.

While the knowledqe base 1s being run, it 1s coucur:ently
storing information about each ACHM location in an external file

named ‘Foim’. Once the user is finished using the ’*FPriasbes’
knowledge base, the INSIGHT II+ proqram can be exited and the file
*Form”® can be accessed to print cut its contents. The building

number, room numher, location description and Criticality Index of
each ACH location examined can be printed cut in report format.
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PRIASBES is a knowledge base designed to run on the INSIGHT

11+ e»pert system shell developed by Level Five Research of
Melbourve. Floiida. The knowledge base was developed to allow
facility managers to pricritize the critical nature of several
loccaticons containing asbestos coentaining material (ACM) .

Additionally. the program will recommend control measures to he
taken to ensure the ACM dcoes not release fatal ashestos fibers into
the air.

COMPUTER _FEATURES REQUIRED.

The wuser of FRIASEES must have the program disk, Disk A, for the
INSIGHT II+ scoftware and a second disk labeled "Disk B - PRIASEES
FKnowl=dge Base” in order to run FRIASBES. The disks should contain
the following files:

DISK_A:

READ.ME 12.004
I2.COM I1I2.005
12.000 I2.USK
12.001 C.USK

12.002 HARDDISK .BAT
12.003 HD2.BAT

DISK B: (as a minimum)

I2EDD.COM FRIASBES.PRL
ICEDD. D00 FRIASBES.KNME
12.MSG FRISt.PRL
I2.HLF

DEFPAS .COM

INSIGHT IT+ can only be run on an IBM or an IBM compatible
computer with a minimum of twe double-density floppy disk drives.
512 bytes of random access memcry (RAM) and at least a 2.0 version
of FC-DOBS o©or MS-DOS. To run FRIASEES cn INSIGHT 11+ the user must
have 512K bytes of RAM. A printer is alsc a necessary accessory.

The user of FRIASEES must be basically familiar with the use

of a microcomputer ard have used cre ot ilszast ceveral times in the

past. Familiarity with simple DOS commands will prove helpful but

not a necessity. The user must be able to start the computer avd

get the DOS prompt "AX" on the screen. It 1€ alsc essential to be

able to check the directory on a floppy disk to ensure that the

files listed above are on the floppy disks to be ased.
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1. After turning the computer on and booting 1t, and with the
PGS prompt "A>" on the screen. 1insert the Disk A program disk i1n the
A’ drive and insert Disk B in the "B’ drive.

2. To run the INSIGHT 11+ pragrams at the “"A>" prompt type:
A>l12
3. After the title page of INSIGHT 11+ appears on the screen,

you wWill be presented with a menu of all the major functions of
INSIGHT 11+ that are available:

What would you like te do?

Run a knowledge base.
Edit a knowledge base.
Compile a knowledge bhase.

Run a DEPAS program.
Edit a DBPAS program.
Compile a DBPAS program.

Edit a data base.

4 OFFK S INST & ©bBOS @ HELP 10 EXIT

Figure 1. INSIGHT I+ Feature Menu

Also available for use are function keys o the left
side of the keyboard labeled F1 - F10. The functions of
these keys are identified at the bottom of the screen in
highlighted boxes.

For instance, on the screen shown above the function key F?.
if pressed, woculd provide you with HELP or the F10 key wcuid
permit you to exit the INSIGHT 11+ program. If you desive tc
try these leys hit F1D and vou will be asked 1f you really
want to exit the proagram. If you want to exit the program.
press Fl., and you will be returned to the DOS prompt "A:".

You will then have toc follow the directicns above to return

te the progiram once again. If vou do not want to exit, press
F8 ard you will return to the feature menu once again.
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With the feature menu on the screen; position the curscor
arrow beside the feature titled "Run a Knowledge Base” and
rress the return key.

The screen will ask you to select a knowledge base to run
from those available on the screen. There will only be one
knowledge base available to you at this time: the PRIASBES
Knowladge Base. With the arrow in front of the file
"PRIASBES ™, press the return key.

RUNNING_THE_PRIASEES PROGRAM.

The title page for the *PRIABBES’ Knowledge Base will appear
ocn the screen as shown in Figure 2. :

FRIORITIZING ASBESTOS REMOVAL FROM VARIOUS FACILITIES

PRIORITIZATION OF ASBESTOS REMOVAL FROM VARIOUS FACILITIES

by
Sharon L. Disher

Fress key (F1) to continue.

1

3 S5TRT & WHY? 7 PRNT 8 MENU 9 HELFP 10 EXIT

follow

Figure 2. Priazbes Title Page

After reading the ¢title page and subsequent pages simply
the 1instructions presented on the screen to make your way

through the program, ie. press key F1 to continue. These
instructions will be available to you throughout the use of the
FRIASBES Knowledge Hase. If no specific instructions are outlined

on

the screen, you are merely required to press the return key once

yvou have selected or input your answers.

03

Additionally, an example is provided in the appendix
for your use in beceming familiar with using the *Priasbes®
knowledge base. '

Once you have finished inputting information for a specific
lgcation, you will be asked if vou want to perform ancther
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assessment for arnother loccation. I¥f you dos enter "True”,
and 1f yeu do not, enter "False" and the message "END OF
SESSION" will appear on the screen.

4. Once you have completed assessing all of the ACM locations,
you may make a printed report of all leocations just examined
by pressing key F10 and then F1 to exit the INSIGHT II+
program.  When the A> prompt appears on the screen, type:

A>  FRINT Form {press return)
A hardcopy of the foellowing should be pfinted cut:

& REFORT OF ACM LOCATIONS

BUILDING NUMEBER R0OOM NUMBER LOCATION DESCRIPTION CRITICALITY INDEX

{the information vyou just input should appear here in the
appropriate column)

S.  1IE_YOQU MAKE A MISTAKE

While running the program, if you inadvertently enter
infermation that is  incorrecty, you may correct it if you have not
press=2d the return key. By using, the backspace key or delete key,
you can erase what you may have typed and retype your answer. By
using the arrow keys, you can move the arrow to the proper answer
for those answers that are already displayed on the screen.

However, 1f you have entered an answer by hitting the return

ey, +the answer is locked in and you must restart the program to
change 1it. Therefore, 1t is very important that you ensure the
arnswer shown on the keyboard is the corr=ct answer before pressing
redturr.

&. MNOTES ON FRIASBES

There are some features of the INSIGHT 11+ expert system used
in the knowladge base “Priashes? that are easier to explain by means
of examples. Therefore, please refer toc Appendix B, Example Problem,
or  further esxplanations on  the use of FRIASBES before rurming the
browledge base for your own use.
A copy of the "Priashes’ Knowledge Base is listed in Appendix
C. .
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SUMMARY

The INSIGHT 1I+ expert system, in conjunction with the
’Priasbes” Fnowledge base, can be used to assist a facility
manager or owner to determine what actions should be taken to
ensure that no fatal asbestos fibers are released from asbestos
containing materials (ACM) existing in various facilities. More
than one ACM location may be examined and prioritization of these
locations may be performed by comparing the Criticality Indexes of
the various locations.

The prioritization system 1s based upon thirteen conditions
or factors which evaluate the potential of the asbestos containing

material to release fibers into the atmosphere and ultimately

determine 1its Criticality Index. The Criticality Index 1is a
numerical value which rates the potential for asbestos fiber
release. It is compared toc the Corrective Action Scale to

detevmine the control method which must be undertaken in order to
contrnol the asbestos. i1e. enclosure, encapsulation or removal.
The thjrteen’factors or conditions which are evaluated are as

tollows:

Material Condition

Water Damage

Expcsed Suil face ™wmea

Accessibility

Activity and Movemet

Air Plenum or Direct Air Stream
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Friabilaty

Asbestos Content

Roof Type

Substrate Type (if material is sprayed on)

Number of Individuals Exposed

Liability Concerns

Awareness of Individuals Exposed

By wusing INSIGHT 1II+ and the ’Priasbes’ knowledge base,

knowledge normally available to environmentalists or asbestos
consultants becomes available to facility managers or ocwners in a
form that is easy to use and is readily availlable. Additicnally,
it provides a consistent method for analyzing the potential for
fiber release of a few or many asbestos containing material

locations.
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RECOMMENDAT IONS

Facility managers today, have many demands placed on their
time. Therefore, they should take advantage of any new technology
developed that may increase their work efficiency or expediency.
One of the demands on a facility manager’s time is the problem of
controlling asbestos. This problem is becoming mo e IMpo! tant as
the requlations for asbestos control become more stringent and the
public awareness of the fatal affects of asbestos 1s 1ncreased.
Once asbestos containing material (ACM) i1s identified. the means
of maintaining the asbestos material so that i1t does not release
fatal asbestos fibers intc the air must then be determined.
Additicnally, 1if there exists a twumber of locations with asbestos
containing material, it must be Jdetermined which of these
locations 1s more critical and must, therefore, be controlled
first.

By wusing the Insight 11+ expert system, in conjunction with
the ’Priasbes’”™ Knowledge Base, a facility manager can utilize the
expertise of an asbestes consultant without the time-consuming
hassles of setting up an appointment with an actual consultant.
Additionally, the price for the expert system cocunsultation session
will 1inevitably be less expensive. The “Priasbes’® Knowledge Base
will examine any rumber of asbestos containing material locations
and recommend contiol procedures to ensure the material does not
release fatal ashestos fibers into the atmosphere. Additionally,

this knowledge base will assign a Criticality Index toc each
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lecation 1n order that the facility manager may prioritize two or
more locations.

In fact, with a fair amount of training, the asbestos
inspectors or those individuals that performed the asbestos survey
can be trained to use the Insight 11+ expert system. The task of
running each ACM location through the ’Priasbes’ Knowledge Base
could be delegated to that individual, thereby, freeing up more of

the facility manager’s time.
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T ASBEST NIGHTMAR

CHRONOLOGY OF EVENTS

STONE AGE Asbestos used by cavemen to make pottery.

436 B.C. Greek sculptor Callimachus used asbestos wick in

lamp made for Temple of Pallas Athene.

1 A.D "Sickness of the lungs" in slaves who weaved
asbestos cloth noted by the Greek geographer

Strabo and Roman naturalist Pliny the Elder.

79 A.D. Pieces of asbestos cloth used as funeral dress

for kings in Pompeii.

1250 A.D. Marco Polo became enthralled with fire resistant

cloth made from asbestos.

1864 Signor Albonico of Rome made '"first" asbestos
cloth.

1879 Worlds first commercial asbestos mine opened at
Thetford in Quebec, Canada - 300 Tons asbestos

produced.
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1898 Henry Ward Johns, founder of Johns Corp., later
to become Johns-Manville Corp. died from chronic

lung condition - asbestosis?

1900 Autopsy performed on 33 year old asbestos factory
worker by Dr. H. Montague Murray of London’s
Charing Cross Hospital. First time connection
drawn in "modern times" between asbestos exposure

and fatal respiratory disease.

1902 Johns-Manville Corporation founded.
1910 Bell’s United Asbestos Company formed as one of
the largest manufacturers of asbestos - 30,000

tons produced annually worldwide.

1912 Largest Johns-Manville plant opened in Somerset

County, New Jersey.

1924 July First clear case of death due to asbestos

published in British Mecdical Journal by Dr

William E. Cooke.

1930 State governments of lowa, Illinois, California,
Wisconsin and Connecticut officially recognized

asbestos as a disease producing material.
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1927-1931

1931

1935

Range of medical studies performed in Great
Britain linking asbestos with fatal lung

diseases.

British Parliament, reacting to the results of
medical research, made asbestosis a compensable
disease for workers in the field. Improved
methods of dust suppression and exhaust
ventilation were required in textile factories
and periodical examinations of asbestas textile

workers were required.

Dr. Kenneth M. Lynch, Professor of Pathology at
the Medical University of South Carolina,
published first case of asbestos being related to

cancer.

500,000 tons asbhestos produced annually

wor ldwide.

New York, Pennsylvania. Indiana, Marvyland and
Washington state enacted laws to warn workers of
the health hazards of asbestos and pravide
workmans compensation for those workers

contracting asbestosis.
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1936

1940

1943

1946

1947

National magazine "Asbestos" published by the
Johns-Manville Corp. began to propogate
information on the utility of asbestos products
without warning the public of its known fatal

properties.

Asbestos began to be used in school
construction. Asbestos was commonly sprayed on
building components for fireproofing, sound

attenuation or decoration.

Navy Department and U.S5. Maritime Commission
published booklet "Minimum Requirements for
Safety and Industrial Health in Contract
Shipvards" which warned workers that asbestosi -
could be contracted from any "job in which

asbestos 1s breathed".

State, federal and local governments changed
their building codes tou require the use of

asbestos construction materials.

Dr. E.R.A. Merewether published his Annual Report

as the Chief Inspector of Factories for the Year

1947 on "Asbestos and Carcinoma of the Lung".
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1949

1935

1959

1960

1962

Johns—-Manville Corp. employed private physician
to survey the workers of their Canadian

asbestos mines. Results reported a significant
number of lung mutations were kept confidential

and remained unpublished.

Dr. Richard Doll, Director of Statistical
Regsearch Unit of the British Medical Research
Council after studying over 113 autopsies of
asbestos workers drew a definite link between
asbestos exposure and lung cancer. A causal
relationship from then on was recognized by the
medical profession. Industry was not convinced,

however .

3/4 million tons asbestos produced annually

wor ldwide.

3 million tonsg asbestos produced annually

wor ldwide.

Dr. Irving J. Selikoff, Head of Environmental
Medicine at Mount Sinair School of Medicine,
opened informal clinics around New York City n
union halls and tested workers of 2@ local

asbestos unions.
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1964

1968

1970 January

December

New York Academy of Science sponsored the
International Conference on the Biological

Effects of Asbestos in New York City.

Dr. Irving J. Selikoff published his study 1n the

Journal of American Medical Association which

furnished the first incontrovertible evidence
that industrial exposure to asbestos was
potentially fatal. Additionally, he established
sound methodology for future studies and linked
the effect of cigarette smoking with asbestos

to increase the chances of cancer.

Johns-Manville Corp. began putting cautionary

labels on it products.

4 million tons asbestos produced annually
warldwide with over 3000 industrial applications

in the U.S. alone.

President Nixon signed tthe National

Environmental Folicy Act of 1969 into law P1-1°0,

William-Steiger Act s.qgned into law more com only

known as the Occupational Safety and Healttr Act.

This called for the establishment of the
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1971 May

October

December

1972 June

Occupational Safety and Health Administration
(0OSHA) and the National Institute for Occupation

Safety and Health (NIOSH).

OSHA imposed first voluntary standards on
industry for limiting occupational exposure to

asbestos.

0SHA set first numerical standard limiting
worker exposure to asbestos to 12 fibers per

cubic centimeter.

Asbestos added to EPA and NESHAP’s list of
atmospheric pollutants. National Research
Councils Committee on Biolog:.cal Effects of

Atmospheric Pollutants recomnended controls be

placed on asbestos emissionse into the atmosphere.

AFL-CIO0 placed pressure on 0SHA to i1ncrease
standards limiting workers exposure to
asbestos. Emergency standard of S5 tibers per

cubic centimeter set by 0OSHA.

0OSHA reduced "permanent standard" for

occupational exposure to asbestos from 5 fibers

per cubic centimeter (95 f cc) to @ f/cc to be

0J
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1973 January

April

April

accomplished 1in all asbestos work areas by July
1976. This exposure standard was pudlished in

the Federal Register.

New Yaork City Council banned all spray
applications of asbestos per Local Law 1971, Air

Pollution Control Code.

Borel Lawsuit against 11 asbestos manufacturers
became first asbestos case to go to jury. Case
won by Borel widow whose husband died from severe
case of asbestosis and mesothelioma after working
in asbestos factory for over 30 years and having

never been warned of the dangers of asbestos.

EPA and NESHAR announced the National Emission
Standard for Asbestos which stated that no

visible emissions of asbestos would be allowed
when milling or manufacturing asbestos or when

demolishing buildings containing asbestos.

EPA prohibited sprayed application for most uses
of friable asbestos materials containing more
than 1 asbestos. This did not apply to

decorative uses.
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1975

1976

1977

March

October

Oc tober

March

July

December

FDA announced rule to prevent release of asbestos

fibers from filters used for some drugs.

0OSHA recommended lowering the “permanent

standard" to 0.9 f/cc.

EPA included waste collection and disposal under

"no visible emission '"standard.

MSHA (Mine Safety and Health Administration) set

2 f/cc standard in coal mines.

OSHA’s 2 f/cc standard went into effect.

NIOSH recommended OSHA lower standard to O.1

f/cc.

Clean Air Act Amendments of Bill HR 6161 passed
and signed into PL 95-95. Law’s fundamental
purpose was to protect public health by cleaning
the air. New air guality standards set were to
be met by all U.S. cCities by 1982. This amended

the Clean Air Act of 1970.
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December

1978 June

July

August

CPSC (Consumer Product Safety Commission)
announced rule prohibiting use of asbestos 1n
consumer patching compounds and emberizing

agents.

EPA and NESHAP extended probhibition to cover all
uses of friable sprayed on asbestos material and
"no visible emissions" standard to cover all
friable asbestos-containing materials during

demolition.

American Cancer Society study of 92 asbestos
factory workers exposed to heavy doses of
asbestos dust for one month showed slight to
doubling increase i1n asbestos related disease and

lung cancer S to 35 years after exposure.

Hand-held hair dryers was publicized as
containing asbestos linings - 13 million of these
dryers believed to be in use in American
households. Televison statian tried to get
interest of Consumer Product Safety Commission.
CPSC determined this asbestos problem not

serious based on $20,000 study by a management
consultant firm that asbestos is no longer used

in the manufacture of hair dryers.
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1978

13 July

October

International Asbestos Information Association
declined to recommend warning label be required
on all asbestos products shipped to specific

countries for fear of possible drop in sales.

Bill H 13461 introduced by Congressman Richmond
(NY-D), to provide federal assistance to screen
workers (and their families) exposed to asbestos
who can not otherwise receive screening under
worker’s compensation, health insurance, or
other programs. Referred to Education and Labor

committee and dropped.

U.5. House of Representatives Subcommittee on
Compensation, Health and Safety of the Committee
on Education and Labor held hearings on "Asbestos
Related Occupational Diseases", San Francisco,
Califarnia.

»
Secretary of U.S. Health, Education and Welfare
Department, Joseph Califano, issued emergency
warning about the "i1mnedi1ate, serious health
threats" posed by asbestos fibers that become

airborne.
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1979 March

March

April

May

T.V. station did own research concerning asbestos
use in hand~held hair dryers and broadcast
results thereby alerting public of asbestos

threat.

Environmental Defense Fund (EDF), a Washingtan
D.C. based group, backed by the National
Education Association, the American Federation of
Teachers, and the National Parent-Teacher
Association claimed millions of children were
being exposed to asbestos in their schools.

They petitioned the EPA to inspect 87,000 public

schools across nation for asbestos.

EPA alerted State officials of the potential high
levels of asbestos in schools and initiated a
technical assistance program to help schools
identify and control friable asbestos~containing

materials.

CSPC announced it will approve voluntary
corrective action proposals of the 11 major
manufacturers of hand-held hair dryers. Most

hair dryers recalled.
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May

May

August

August

Oc tober

Bill before House Subcommittee on Labor
Standards introduced by Rep. Millicent Fenwick
(R-NJ), required Federal government to pay off
product liability claims of any U.S.citizen
exposed to asbestos prior to December 1980. Bill
supported by Johns—-Manville Corp. whose largest

plant was in New Jersey. Bill was dropped.

Bill HR 3282 approved by House Education and
Labor Committee in their report H Rept

?6-197. Bill called for new $330 million program
to help schools find and remove hazardous
asbestos. Committee rejected proposal to assess
asbestos industry up to $30 million as its share
of problem in an effort to get bill passed as

issue was too controversial.

Department of Health Education and Welfare

announced asbestos 1s a carcinogen.

Department of Transportation announced rule to

require controls during transportation of friable

asbestos.

EPA and CSPC announced intent to consider

regulating commercial uses of asbestos.
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13 December

1980 March

1S5 May

14 June

HR 3282 passed by House of Representatives but

did not reach Senate floor in 1979.

U.S5. Senate Subcommittee on Education, Arts and
Humanities of the Committee on Labor and Human
Resources held hearing on "Asbestos School Hazard
Detection and Control Act of 1980", New York

City.

Senate passed bill S 1658 after Senate Labor and
Human Resources Committee issued their report S
Rept 96 -710 that school systems should be
eligible for federal aid up to $172.5 million for
finding and removing asbestos from schools.

This was a watered down version of House bill

H 3282.

House and Senate bills H 3282 and S 1658 signed
into Public Law 96-270 "Asbestos School Hazard
Detection and Control Act of 1980". Law
authorized $22.5 million in FYB1 and FY82 for
grants to states and local education agencies to
find asbestos in school buildings. Also
authorized $75 million each in FY 81 and 82 for
interest free loans to lacal education agencies
for containment or removal of the asbestos

fibers.
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August

September

1981 January

21 September

1982 January

U.S. Senate Committee on Labor and Human
Resources hearings held on "Ashestos Health

Hazards Compensation Act".

EPA proposed rule to require reporting of
production and exposure data on asbestos.
Also proposed rule requiring all public anrd
private elementary and secandary school to
identify friable asbestos in their buildings

by June 1983.

No funds appropriated by Congress to conduct
Asbestos School Hazard Detection and Control

Program PL 96-270.

U.S. Department of Justice, The Attorney
Generals’s Asbestos Liability Report to Congress
published advising public right to sue asbestos
manufacturers, distributors, architects and

Cu,.' ~actors to recover costs of asbestos removal

from buildings.

Estimated 17,000 lawsuits concerning asbestos

filed against one U.S. manufacturer.
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4 March

Mar—-Apr

July

26 August

HR 5735 introduced by Congressman George Miller
(CA) et al. which provided for the compensation
of individuals who are disabled as a result of
occupational exposure to asbestos or uranium ore,
and to regulate the fair, adequate and equitable
compensation of certain occupational disease
victims. Received hearing in the House and then

was dropped.

Subcommittee on Labor Standards of the Committee
on Education and Labor of the U.S. House of
Representatives held hearing on "Occupational
Health Hazards Compensation Act of 1982",

Washington D.C.

EPA issued rules requiring schools to inspect for
asbestos and report findings of asbestos to
parents and employees under the Toxic Substances
Control Act of 1976 (PL 94-469).

»
Johns-Manville Corporation, UNARCO (United
Asbestos and Rubber Company) and Amatex Corp.,
major manufacturers of asbestos, filed for
protection against product liability suits under

Chapter 11 bankruptcy policy.
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1983 March

November

1984 March

May

25 July

million

11 August

EPA issued urgent warning to public and published

Guidance for Controlling Friable

Asbestos-Containing Materials in Buildings.

OSHA issued emergency temporary standard (ETS) of
0.5 f/cc. ETS stayed pending legal arguments by

asbestos industry.

Emergency temporary standard overturned in

Federal District Court.

EPA sent proposal to Office of Management and
Budget (OMB) to ban asbestos entirely and phase

out i1ts use over next ten years .

HR 1310, Math-Science Bill Amendment, passed by
House and Senate authorizing transfer of asbestos
program from the Department of Education to the
EPAR. Also authorized funding for the EPA to aid
in removing asbestos from school buildings: $50
million each during FY8B84 and FYBS and $100

each for the next five years for grants for 20

year interest-free loans to remove asbestos.

HR 1310 signed becoming FL 98-377 and authorized

changes listed above.
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1985 March

April

1986 January

25,000 lawsuits filed against 30 asbestos

manufacturers heard 1n San Francisco’s Nourse

Auditorium.

Congressional Investigating Committee found OMB
guilty of stopping the EPA’s May 1984 proposal to

completely eliminate asbestos.

EPA announced its Asbestos Elimination Policy
which bamned all uses of asbestos and included a
ten year plan to phase out all traces of

asbestos.
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APPENDIX B

EXAMPLE_PROBLEM:

Swimming Fcol, Buildingy 65 Room 101

In the above photographs asber tos containing material (ACM)
has been sprayed on the ceiling of a building housing a swimming
pool. We want to determine how critical it is to control this ACM
and also to cobtain some recommendaticons as to how to control the
ALM. Therefore, we wWill use the INSIGHTY 11+ expert system and the
"Friasbes’ knowledge base to help us.

1. System Startup.

A. Turn on your computer and printer and boot up the system.
Put Disk A 1n A’ drive and Disk B in the ’B" drive.
At the DOS prompt "A>" type 12.

B. The title page for the INSIGHT 11+ Expert System will
appear on the screen and then the feature menu will be displayed.
With the arrow next to "Run a Knowledge Base" command, press return.

C. The Priasbes Knowledge Base title page will appear on the
screen. Read it and then press key Fl1 to continue as directed by

the screen.

D. Ancther page of information will be presented for you to
read and then key F1 should be pressed to continue once again.

E. After reading the third page of information, press key F3
to continue.
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2. Inputting Informaticn.

A The screen will ast you tc enter the building number.
Enter 657 and press return. NOTE: no alpha numeric characters may
be entered, such as 63/, 50 you must use some ciher designaticon such
as &5.1. No punctuaticn marks other than a periocd may be used.

H. The room number will then be asked of you. Enter "101°7.
Again, no alpha numeric characters may be enteved.

C. From here ons the actual questians that will appear on
the screen will be presented tc you. Enter the answer as directed.

1.Briefly describe the lccation of the asbestos containing material:
{in 35 charactevrs or less) (Press veturn key when done)

ENTER: SWIMMING FOOL CEILING

2.1nput which lcocation this is (e.g., it is the first lccation being
locked at. input 1, 1f the second, input 2. etc.)

Since this is the first location we are locoking at:
ENTER: 1

3.A narrative about the Asbhestos Caontalning Material Condition will
now he presented on  the screen. Fead 1t and gpress key F2 tc
continue as directed by the screen.2

4.Material 12 intact and shows no signs of delaminations cracking or
deteriocration.

ENTER: FALSE
S.The asbestcs containing mateirial appears to be intact in most

areas., however . pieces smaller than a half-dellar have been
dislodged and may or may not have fallen to the floor.

ENTER: TRUE
b.Another narvative about Water LCamage 1< presented  for ,cu to
read. After reading?it, press key F2 to continue.

7.There are no water stains 1n the vicinity of the asbestos and
there 15 nco evidence of material being d:sturbed by water.

ENTER: FALSE
3.vater has damaged:

less than 10% of the total amount of w0 Mo

greater than 104 of the total amcuwrmt ot M,
ENTER: Using ariow kevs o the ca1ght side of  the
keyboard, move the arrow down to greater than 10% and press retuw o,
717
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2.5cme of the asbestos containing material (ACM) has been dislodged
by water.

ENTER: TRUE

1O0.The ACM hag started to break loose or is satuwated with water to
the point that it may break loccse or fall.

ENTER: TRUE

11.Water infiltraticn has carried fibers to ancthter lcoccation or
surface in the ryoom and those fibers will be released into the air
ance the water evaporates.

ENTER: FALSE

12.Narrative appears about the Exposed Surface Area. Read arnd press
key F2 teo continue.

13.The asbestos containing material 1s not visible without cemoving
some physical barrier such as suspended ceiling accustical tiles.

ENTER: FALSE

14 . The asbestos containing material (ACM) visible to building
cccupants 1s:

10% or less of the total amcunt of ACM.
greater than 104 of the tcoctal amcunt of ACM.
ENTEKR: greater than 10% of the total amcunt of ACM.

15.The ashestos containing material (ACHM) 1s 1n & space aboave =z
suspended ceiling and this space is used as an alr plenum.

ENTER: FALSE
16.Narrative concerninag Accessibility to ACM, Read. Fress F2.
17.Access to the material i1s extre=nel. limited. For 1nstance. tte

ACM might be concealed above a tight suspended cei1ling oo behio d
ductwork or piping.

ENTER: FALSE

18.Building occupants can not come 0 0 - tact with or throw obae !
{such as basketballs o pencils) at he heestcs containing mate 1l
TACM) .

ENTER: FALSE ibecauce waten .1 balls cccasianall. - it

the ceiling)

>

192.The asbestos containing mater:@1al e 15 rarvely accessit e,
Most often the area containg the ACM 15 «~acant of pecple.

ENTER: FALSE

78




20 .ACHM 15 usually only coentacted when infrequent maintenance or
repairs are performed.

ENTER: FALSE

21.The ACM 1s rarely touched by building cccupants and rarely are
objects thrown at 1t.

ENTER: TRUE
22.Narvrative on Activity and Mavement. Read. Fress key F2.
23.The ashestos containing area 1s:
a quiet admin office
in a libra. v
& quiet classicom
a quiet praivate office
a study hall
an electrical closet
a telephone eguipment closet
ENTER: At  this point there are thvree pages of location
types from which to select. Toe view them all before choosing. press
bey F1  and the next page will appear. Continue pressing key Fi
uritil the page which holds your lccation is i the screen. In this
case, cswimming pocl 1s on the second page. With that page on the

screen and  using the a&arraw keys. move the arrow to 10 a swimmlng
pool’ ard press return.

24.The asbestos containing material (ACM3 1c 1 an  area where
activities take place that cause vibraticne which may have the
potential of releasing ashbhestos Tibers from the ACM. Such
activities 11nclude playing musical nmstruments,  stacrting up @
shutting down laige machines. Flweelng nolsy machinery, s1ngivg o

stcvlinrg lowdlys cstamping feet, etc.
ENTER: TRUE

2S.There are Hhigh levels of activ.ty and movement 1n the area =
rocm coantarning the asbestos contelning matecrial (ACHM) .

ENTER: TRUE
2o.0ccuparnts of the area create high ras=s levels.
ENTER: TFRHE

27 . 0ccupants o f the “at € ave disyupthtive, destructive or vandaicue
whest perfcrming theilr activsities.,
ENTEK FalSE
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23.The asbestos containing material 15 wrapped arcung components
such as pipes oy ducts that vibrate or move.

ENTER: FALSE

29.There are machines or perscnrnel with equipment 1n the area that
may bump 1into the AMC and kneck 1t loose, e.g., forklifts or small
carts or trolleys.

ENTER: FALSE
3G .Narvrative on &ir Flenums. Read. Enter FZ2.

31.Noc  air plenum, air vents or cutlets exist in the asbestcs
containing area.

ENTER: TRUE f{assume there are none as you can not really
tell from the picture)

32.There 15 no area above a suspended ceiling being utilized as an
air plenum.

ENTER: TRUE
33.There is no direct air stream present in the irocom.

ENTER: FALSE (a divect aivr stream exicsts from the bay
windows to the cutside)

34.Aiv i1s being supplied toc the roem thiough supply vents or ducts.
EMTER: FALSE

35-36. Do not exist.

37.Narrative an Friablility of ACM. Read. Enter F2.

338.Asbestos containing material 1s:
{Select ocne)

hard and can nct be damaged by harnd prescure. Shavpe  tools
are required to penetrate the materaial.

difficult to damage by hand presswe
easy to dislodges crush or pulverice

fluffy. spongys or flaking



ENTER: Move arrocw  to ‘easy to dislacdges crush  or
pulverize’ and press return

39.The ashestcs containing material may be remcved 1nm small or large
pieces, 15 scft and carn be damaged by hand pressure.

EMTER: TRUE
40.Rubbing the ACM leaves a powder residue on the hand.
ENTER: FALSE (assume 1t leaves granules)
41 .Narrati1ve ocn Asbestcs Content. KRead and enter F2.
42.The askbestos content:
was determined by a lab analysis
15 being approximated by the user
ENTER: "is being approximated by the user”
43.The perceintage of asbestocs in the ACM is:
ENTER: 66 (assume we guess 1t i1s 646 %4 asbestos)
44 Narvrative on Number of Individuals Exposed. Read and enter FZ2.

45.The number of i1vdividuals or bullding cccupants that are exposed
or have the potential to be exposed to the ACM in a single day 1is:

ENTER: 300
46 .Narrative about Liabililty. Read and enter F2.

47.The ACM 15 visible or accessible to the fcllowing individuals:
(select one)

No ocne

Mo one unless they are lococking for the ACM or performing maintenance
oy repalrs 1n the area

Employees or 1ndividuals that woik 1n the area on & regular basis
only.

Gevieral public
Employees and the general public

ENTEF : "Emplovyees and the gensevral public™
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48 . Narrative on the Awareness of Individuals 1n the Area With the
~CM. FRead and enter Fe.

49 . Describe the awaireness of 1ndividuals that may come 10 contact
with the asbestos containing material in question.

Individuals are well aware that the material coantains
asbestcs and avoid contact with 1t when at all poassible.

Individuals are not aware that the material contains asbestos
and may be prone to contacting the material.

ENTER: Flace arvow beside “Individuals are not aware
that the material contains asbestos and may be prone to contacting
the mateii1al.”™ and press vetun. At this time, a sclid bar will
appear at the bottom cf the screen. This 15 a confidence bar and 1t
asks what 1s vyow confidence 1n the answer you ;ust gave above.
Confidence may be entered using the space bar _gr the_arrow keys.

ilsing the space bar, confidence will be entered i1in tens. Using th
arrow keys will enter confidence by cones.

Try pressing the space bar to see what happens. Now press
the right or left arvow keys. Let’s say the confidernce i1n our
answer given above 1s @ ?25%. This means that we are 954 confident
that individuals 1n the ACM area do no know that the material
coentains asbestos and therefores. might touch or disturb it.

Fress the arrow Leys uwuntil 57 1s i1ndicated by the space
bar. Now press the return key.

SO.Narrative on the selectiocn of more than one answer. Read and
enter F2.

S1.The voof onn the building containing the ACM ics best described as:
{You may select more than one answer)

flat, built up v cof.
a flat roof over ten vears cold.
raving leaked 1n the past.

none of the abovesr

ENTER: Flace arvow by “flat, built up roof’ . Fress
return. Now place arrow by "havirg leat:=d 1n the past’™ and piess
return  again. You have now entered these twoe answers {(we will
assume they are true as we can nct toll from the plicture what the
roof 1s like). Now press bhey F4 to enter tlese answers.

52.The asbestos contailning material HiM) was sprayved  on to &

substirate.

ENTER: TRUE
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S3.The substrate on which the ACM was sprayed 1s:
(Select one)

tightly bound scratch or brown coat.
concrete.

steel.

wire mesh.

none of the above.

Ef{TER: "concrete."

3. Completing Use_of the_kEnowledge BRase.

The resultse a&and recommendaticons of the previcus session of
werkimg with the "Firiasbes®™ kinowledge base will appear on the screen
as shown below 1n Figure 1.

BUILDING 65 ROOM NMUMBER 101 CRITCALITY INDEX 114.00
KRECOMMENDATION: Removal should be performed on the ACM at the
following locaticn: SWIMMING POOL CEILING

The ACM found 1in Building 55, Room Number 101,
has a Criticality Index of 114.00,

Remocval of the 6CM 14 this laocation 13 recommended. The
aesessment for this ACM locaticon irndicates that removal is the caly
prabable zclution for stopping release of ssbestos fibers into the
atmoz=prere from the ACM. Possibly the Criticality Index 13 not very
high tut the ACM may have been damaged or zaturated by watsr and
therefor=. 15 ot amegable to control by zrcapzulation o enclosure.

Although vemoaval has besn rsconmended as the best contvaol
mathod amenable toa thizs ACM locaticr.,. ~emzmber , the ACM must be
replaced with a wmorn~acbestas  mater i), Hoawever, cnce the ACM 1s
removed, there 1s no  longer a reqgulromest to 1nspect the AaCM and
maintain 1t so  that 1s will not relcxss 7 its]l aztbestas fiters i1nto

the atmesphere.
Fress bey ‘F2) ta print & copy of this ~eport and to continue.

Figure 1t Fecommandatiocns for the Sw.mmiiog Fool Cerling.

To print cut & hard copys of b repoct shoewn in Figure 1.
press  tey F2 to priat aad contiviae. The srogoam ~111 ask you if yoon
wWish to oot at aincther location. Tf .0 deo, azoter “trus’® and s
wi1ll be veturned to the begivoing of the (wcogeam to run through it




ancther time. You may go through the program as many times as you
desire. If you do rnot wish to locok at any other locaticons, enter
*false™ and "End of Session” will a&appear on the screen. At this

point you will be done with the knowledge base and reed only press
key F10 to exit.

4. Report of All ACM Locaticns Examined.

After running the °Friasbes®™ knowledge base, you may desire a
complete list of all the lcoccatians just examined by the program. If
soy, exit the INSIGHT 11+ expert system (use the F10 key) and at the

DOS prompt, AX, type:
Frint form.txt

You may also just list the contents of form.txt on the sciesn
by typing:

Type form.txt

Arncther way of getting a printed copy of this repoart is to
press the print screen key while holding the <shift key down.
However . 1f the repeoirt is longer than the screen you will not obtain
a copy of all of the repoit.

Try printing or listing the form now by following the instructicns
above. The vesults you should see are showin 10 Figure 2.

A REFORT OF ACM LOCATIONS

BUILDING ROOM LOCATION DESCRIFTION CRITICALITY INDEX
HMUMBER NUMBER
65 101 SWIMMING FOOL CEILING 114.00
Figure 2 Report Genzra-e ! ', "Form.tut® File.
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- . [ ‘ ) Low o
TITLE FRIORITIZING ASEESTOS FEMOVAL FROM VARIOUS FACILITIEB DIGFLAY Q

FRIORITIZATION OF ASRESTOS REMOVAL FROM VARIOUS FACILITIES

by
Sharon-L. Disher

Fress key (F1) to continue.

This knowledge base will question you about a specific location
in a facility where asbestocs containing material (ACM) exists. Initially,
the building number and room number where the asbestos contalnlng mnterlal
is located will need to be input. Then you will be gueried as to
the conditicon of the ACHM. ' Specifically, you will be asked htow much ACM
exists, has it been damaged by water, how accessible is it to building
ccocupants o the general public as well as same cther attributes of the ACM.

These attributes will then be examined by this program and
a Criticality Inden will be assigned to the specific location containing
he ACM.  The Criticallity Index indicates how critical it is for control
messures to be tabken by the facility manager to ersure that asbestocs fibers

1

:.g.remain intact and do not expose building cccupants . to dangercus asbestos

fibers. Recommendaticons will be made as to the remedial actians to be
tabkern based on the Criticality Indesxs friability cof the ACM, water damage
tee the ACM and 1t7e accessiblity fencapsulatinn, enclaosure or removal) .

o

Fress key (F1) to continue.

A hard copy report will be printed cut after exxamining each loccation
containing ACM. This report will indicate the building number, room
mumber, locaticorn of the ACM, the Criticality Index and the recommendations
for contralling the ACM.

Additicnally, this knowledge base will send all information generated
concerning all of the lcocations that are examined to an external file
ramed "Ferm’. Once you are through locking at different lecaticns, refer
to the User Documentation to find cut how to make a.print cut of the file
"Form®, This print cut will list all lccations and their Criticality Indexes
sc that you may compare them and thereby determine which loccations are more
critical than cthers and should be addressed or controlled first.

Please ensure your primter is turned on before continuing.

- ]
Frior to rurming this program it would be helpful te cobtain a laboratory

aﬁnlyrie of the asbestocs content of the asbestes contalining material. The
sbestes content must be indicated in percent values. _
NOTE: Asbestes containing material 16 referred to as _AQM‘nt_yjmj‘g‘qu.swl
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Ctimes fhroughﬁut this program.
Frees key (F3) to conmtirue.

BTRING place

STRING I.LCCATION

NUMERIC building mumber

NUMERIC room number

NUMERIC Indesu

NUMERIC which

SIMFLEFACT The Location Informaticr
SIMFLEFACT 'Continue

QEJECT Aware

FORGET ALL

THREZHOLD=40
CCNFIDENCE Aware
MULTI The ACM is

AND
AND
1

FILE

11 GET BUILDING LOCATION INFORMATION

RULE
IF
AND
AMD
AND
THEM
AND
~AHD
AMD

AND
i

L1y
i

RULE
IF
AND
THEN
AND
ARND
|
RULE
IF
THEN
D
AND
!
RULE
IF
AMD
AND
OR
=4
oR
THEMN
AND
AMND

Large
The rocf

form.tut

To get building information
ASE building rumber

ASE room number

ASE place

ASKE which

The Lecaticn Information
BELDGNO := building number
ROAOMND := rocom number
LOCATION := place

Index 1= which

DETERMINE THE ASEESTOS MATERIAL

For Material condition score is
DISFLAY matcon

Intact

The asbestos material condition

CONDITION SCORE

O

score is O

fAsbestos Material Condition score

Amc 1= O

For Material conditicon =core is
Fieces -
The asbeztos material condition

1

scovre is 1

fsbestos Material Condition score

Amc 3= 1

For Material condition score is
Scare \ Less
DISPLAY Multi

The ACM 1s I8 breaking into layers or small chunks
The ACM is IS beginning to fall to flecer in small pieces

a

The ACM is IS detericrating in small areas

The ACM is IS hanging from the ceiling or substrate

The asbestog material comditicon

score is 2

febestos Material Condition score

Ame 1= 2
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. ) . ; o 4 Ce L A
RULE Feyr Matevrial condition mecore ia % R e AN

I~ Score \ Greater

AND S DISFLAY Maltsi C:D
AMD  The ACM is IS8 severely damaged
AMND  DISFLAY Multi

ar Large \ have been dislodged

ar Large \ have dropped to the flcoor ' !
orR Large \ are hanging from the ceiling or substrate ‘
THEN The asbestos material condition score i S ;
AND  Asbestos Material Condition score

AND  Amc 1= S

b

it DETERMINE THE SUBSTRATE TYPE SCORE

Py :

FULE Substrate type score is to be considered
IF NOT Sprayed on

THEM The substrate score is 0

AND Substrate score

AND  Sub = ©

}

RULE Substirate type score is 1

IF Sprayed on

~MD Substrate\ tightly bound scratch or brown coat.
CR Substrate\ concrete.

THEN The substirate scoare is 1 t .
AND Substrate score
AND  Subk = 4

!
FULE Substrate type score is 2 B .
IF Sprayed on , oo . i

aND Substrate\ steel. T ] \
QR Substrate\ wire mesh.

THEN The substrate score is 2
AND  Eubstrate score

AND  Sub = 2 .
* s ‘ i
RULE Substrate type score is O ‘ - ¢

IF Spraved on . ) LN ;
AND  Substrate\ none of the above. - CT R T SR o 2
THEN The substrate score is O ‘ : :
AMD Substrate score

AND Sub = O . ‘ -
t1y

11 DETERMINE THE WATER DAMAGE CONDITIOM SCORE
by
FULE Feor Water Damaoe scere is O . o o
1F DISFLAY Water - . . N
AND  Stains : ;
THEN The water damage condition score is O
AND Water Damage Condition score

AND  Wds = O : .
| .
‘RULE Fer Water Damage score is 1 L

IF Water has damaged\ less than.104 of the ACM

AND  Minor water )

OR No pieces of ACM have fallen to the floor

THEM The water damage condition score is 1

AMD  Water Damage Condition score

AND  Wds 1= 1

| .
RULE Feor Water Damage score is 2

1= Water has damaged\ greater than 10% of the ACM
AND  Major water

oR Fall
OF Water fibers . /
THEM The water damage cendition score is
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MDD
AND
|
RULE
IF
AND
OR
OR
THEN
AND
AND
{
RULE
I
THEN
AND
AND
{
P
Do
Lo
RULE
IF
AND
AND
THEN
AND
AND
|
RULE
IF
THEN
AND
AMD
|

RULE
IF
ar
THEN
AND
AND
I
P
b
FULE
IF
AND
OR
THEN
AND
AND
|
RULE
IF
OF
OR
THEN
AND
AND
!
RULE
I
OF
OR
THEN

- o
Water Damage Condition score
Wdg 1= 2

For Roct score is o

DISPLAY Multi

Thie rocf I8 & flat, built up roof.

The roco¥ IS a flat roof over ten years old.
The roof IS havirg leaked in the past.

The roof score is 1

Roof score

Rs 1= 1

For Roef scove is O

The roof IS nmone of the above.
The roof zcove is O

Root score

e 2= O

DETERMINE THE EXFQOSED SURFACE AREA SCORE

For Exposed Surface Area Score is O
DISFLAY Exposure

Vigible

Barrier

The exposed surface area score is
Exposed Surface Ares score '
Esa 1= O

For Exposed Surface Area Score is 1
Exposed\Minor exposure

The exposed surface arex score is 1
Evposed Suwrface Area score

Esx = 1

For Euposed Surface Arepa Score is 2

Exposed\ greater than 104 of the toctal amount of ACM.
Space

The exposed surface area score is 2

Exposed Surface Area score

Ezsa = 2

DETERMINE THE ASRESTOS ACCESSIRILITY SCORE

For fAsbestos Accessibility Score is O
DISFLAY Accessibility

fctess

No contact

The asbestos accessibility score ig 0
Asbestos Accessibility score

Az 2= O

For Asbestos Accessibility Score is i
Minor access ‘
Infrequent contact

Thrown ohbjects

The asbestos accessibility score is 1
fcbestos Accessibility score

Aa 1= 1

For Asbestos Accessibility Score is 4
Frequent access

Freguert contact

Rub

The asbestos accessibility score is 4

Asbestos Accessibllity score
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AND
b
bt
tid
RULE
IF
AND
Or
R
Or
R
OR
R
OR
OR
oR
AND

THE™

AMD
AND
|
RULE
1F
AND
aR
OR
QR
THEN
AND
AND
)
RULE
IF
OR
oR
OR
OR
CR
OR
OR
OR
OR
OR
OR:
OF
THEM
AND
AND
AN
b
Y
RULE
IF
AND
ARND
OR
OR
OF
OR
THEN
AIND
AND
|
RULE
IF
THEM

e 1w b

DETERMINE THE ACTIVITY AND MOVEMEMT BCORE

Foyr Activity and Movement Score
DIBFLAY Activity

area IS a quiet admin office
area IS in a library

areaa 8 a guiet classroom

area IS a gquiet private office
av'ex IS a study hall

area I3 a storage room

area I8 an electrical closet
area I3 Telephone

area I8 Abandormed

area I8 Quiet machinery room
Little movement

The activity and movement score
fpectivity and Movement score

Am = 0

Feorr Activity and Movement Score
Vibrations

arex IS amn active classrcom

ar=za I€ an active admin office
avrea IS & low populated corridor
area IS a restircom

The activity and movement score
Activity and Movement score

Am 2= 1

For Activity and Movement Score
High movement

Noilse

Disiruptive

Vibrating oo
Forklifts .
area IS in cafeteria

area IS in & gymnasium

area IS an active workspace
area I3 in & swimming pcol
area I5 a machinery vroom
area I3 & band room

area IS5 a musilic practice room
area IS5 & populated corvyideor
The activity and movement score
Activity and Movement score

Am 1= 2

oY

DETERMINE THE AIR FLENUM SCORE

Fovr Alr FPlevum Score 1s O
DISFLAY Air plenum

No ailr plenum

Susponded ceiling

Mo &#ir stream

Elcwn

Machirne alv curvrents

Wind cuwrrents

The air plenum score is 0
Ap = 0O

Alr Plernum score

For Air Flermum Score is 2
Supply air (
The air plenum score is 2

is O

is 1

is 2

is 2
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AND
AND
ELSE
AND
AND
Y
P
b
RULE
IF
AND
THEN
AND
AND
|
RULE
I=
fatia)
OR
THEM
AnND
AND
|
RULE
IF
AND
OR
THEN
AMD
AND
1
RULE
IF
AND
THEM
AND
AND
1
vt
R
RULE
IF
AND
CR
THEN
ELEE
i
RULE
IF
THERN
AND
MAND
|
RULE
I
ARD
THEM
AMD
AND
I
RULE
IF
QR
THEMN
AND

* AND

AL Flenum score

Ap o= 8

The air plenun score is |
Aly FPlemnum score

Ap e 1

DETERMINE THE FRIARILITY SCORE

For Friability Scove is O
DISFLAY Friable

Matezrial I8 Hard

The friability score is O
Friability score

Fs 3= 0

For Fyriability Scove is 1

Material IS5 difficult to damage by hand pressure
Impact

Granules

The friability score is 1

Friabhility score

Fe =1

For Friability Score is 2

Material I35 easy to dislodge, crush or pulverize
Saft

Fowder

The friability score is 2
Friakility score

Fs 1= 2

Fey Friability Score is 3

Material IS fluffy, spongy. or flaking
Fluffy

The friability score is 3

Friability =score

Fg 1= 3

DETERMINE THE ASRESTOS CONTENT SCORE

For Asbestos Content Score to be determined
DISPLAY Asbestoas content

The asbestics content \was determined by a lab analysis
The asbestos content \is being approximated by the user

The asbestos conmtent score may be determined
DISFLAY MNo content score

For Asbestos Content Score is i

The percentage of asbestos in the ACM < 1.0
The asbestos contert score i1s 1

Asbestoes Content Score

Ppes 1= 1

For Asbestocs Content Score is 2

The .percentage of asbestos in the ACM »=1.0
The percentage of asbestos in the ACM < S0,0
The asbestcs content score is 2

Asbestos Content score

Acs 1= 2

For Askestos Content Score is 3
The percentage of asbestos in the ACM » S0.0

The asbestos content \ie being approvimated by the user

The ashestos content score is 3
fsbestos Comtent score
Acs 1= 3
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o
N
by
RULE
IrF
AND
THEN
AMD
AND
}
RULE
IF
AMD
THEN
AND

IF
AND
THEMN
AND
AND
1
RULE
IF
THEMN
AND
AND
b
Lt
Pt
RULE
IF
AND
CR
THEMN
AND
ARD
1
RULE
I+
THEM
anND
AND
{
RULE
IF
THEM
AND
AND
i
RULE
IF
THEN
~AMND
AND
{

Py

DETEZRMINE MUMBER OF FEOPLE 3CORE

For Mumber of Pecople Expoesed Scove is
DISFLAY Faoplae

Faw =0

Number of peosple suposed score is O
Mumber of pecple exposed score

Npe 1= 0

Fel Number of Feople Exposed Score is
Few > Q

Few <=5

Numheyr of pecple exposed score s 1
Number of pecple exposed score

Npe 2= 1

For dNumber of Feople Exposed Bcore is
Few = S

Few <= 18 .

Mumber of pecople exposed score is 2
Number of pecple exposed score

Npe := 2

For Number of Feople Exposed Score is
Few > 1&

Few «= 2%

Number of pecple exposed score is 3
Number of pecple exposed score

Npe := 3

For Numbher of Fecple Exposed Score is
Few > 25

Number of pecple euvposed score is 4
Mumber cof pecple expoased score

Npe := 4

DETERMINE THE LIARILITY SCORE

For Liability scoare is O
DISPLAY Liability

Vigikble daily \ No one.
Visible daily \ No one unless
The liability score is O
Liability score

Le == 0O

Fer Liability score i1s i
Visible dally \ Emplovyees
The liability =score is |1
Liability score

Le == 1

For Liability score is 2 .
Visible daily \ General public
The liability score is 2
Liability score

Lg = 2

For Liability score is 3
Vigible daily \ E&F

The liability score i 3
Liakbility score

Ly 1= 3
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1

FULE 0 @
iF

[ARM

AND Aware\tell aware
THEN The awareness score is O CF 100
AND  Awareness score
AND Es 1= O
ELSE The awareness score i1is 1
AND Awareness score
AND Kg := 1
ey
FULE For Awareness SCcoire 1

s 2
IF THRESHOLD = 1
AMD S Auware\Not aware
THEM The awareness score is 2
AMD Rwaresness SCore
~im

org ks 1= 2
U N
RULE Fovr cvriticality inden calculations
IF THRESHOLD = 40
AND  Asbestos Material Conditlion score
AMD Water Damage Condition score
- : AMND Exposed Surface Area score
e . AND  Asbestos Accessibility score
AMD Activity and Movement score
AND Alr Flenum score

The Pascal program "STORE" sends information about the building containing
the ACM to the database "FACILITY" for storage unmtil it is printed later.

L IR
AMD Fyiability score
AND  The ashbestos content ecore may be determined
ARD Asbestos Content score
AMD Number of people exposed score
AND Liability score
AND  Awareness score
" AND Roof score
AMDE  Substrate score
THEN Criticality Index is calculatad
3 - AND Cl:=(Amc+Wds+Esatha+am+Ap+ipe+ls+iis+Rs+Sub) * (Fs¥hcs)
1
!
1

]
RULE For building info
IF The Lcoccaticon Information
AND Criticality Index i1s calculated
THENMN Location is known
!
V' Foyr conditicons where water damage exists, the ACM is highly accessible to
! building cccupants, or the ACM is friable., encapsulaticon and enclosure are
' not proper methods of contrel and removal is therefore recommended.

R 1

cestemaab teeone RULE Encapsulation to be performed
IF Loecation is known
AMD CI 5= ©
AMD €I < 39
AND Wds = O
AND Aa 4 4
AND Fs < 2
THEN Encapsulation should be performed
AMD DISPLAY Encapsulation
AMD  PRINT Encapsulation
!
RULE Enclosure to be performed
IF Location is known




AND  CI = 30
AND  CI< 60
AMD Wds = O
AMD Aa T 4
AND Fs o 2

THEN

Ermclosure should be performed

AMD DISFLAY Enclosuire
AND PRINT Enclosure
1
RULE Remzoval to be performed
IF Location is known
AND CI >= &0
T DR Wds » 0
e OR Aa = 4
[l = »= 2
THEN Removal should bte performed
AMD  DISFLAY Removal
AMD FRINT FRemovel
]
RULE For standard form
IF which = 1
THEM Continue
AMD FILE standard format

'l Save information in the file “form’

{
AT s RULE
S e IR
or
or
n]=4
THEM
AMD
it
vt
i
RULE
IF
AND
THENMN
AND
EL SE
I
RULE
IF
THEMN
AND
i

>

Toc save information 1 file “foirm?
Encapsulation should be performed
Enclosure shcould be performed
Removal should be performed
Continue

Save

FILE list

FERFORM ANOTHER ASSESEMENT?

To examinme ancther location
Save

Go on

Examine Ancther

CYCLE

NOT Examine Ancther

We are fimiched if
NOT Examine Ancther
Finished

STOF
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TEXT which
Ingut which location this is (e.g. 1f 1t 1s the fivrst locat:on being lc
etc.)

at input 1. if the second,. input 2.

!
TEXT place

Eriefly describe the location of the ashestos containing material:
(Fress return key when done)

(in 35 characters or less)

1
TEXT area
b3 (Zelzct ore. To view additisaa.
areas available Tor sslection:.
(F1) before marinrg

The asbestos containing ares
press key

final selecticn.)

!
TEXT Gensral Fublic

General Fublic cnly

.

(irncludes students or users of the building)

§
TEXT The ACM is
(You may select more than one answeir.)

The ACHM 1s:

!
TEXT Go on
lccation?

Do you wish to assess ancther

'

TEXT The rocf

The rocf on the building containing the ACM is best described acs:
(You may select more than one answer.)

!
TEXT building number

What is the rnumber of the building conmtaining the asbestos contalning materi
numeric characters are allowed.)

(Input up to six numerals, no alpha
(Fress return key when done.)

!
TEXT room number

What is the room number of the rocom containing the ACM?
ne alpha numeric characters are allowed.)

I S N 6

(Input up to six numerals.
(Fress retuwrn key when dore.)

'
TEXT Substirate

The substrate on which the ACHM was sprayed is:
(Select ocne)

!
TEXT Sprayed on




.
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L
The asbestos containing material (AEM) wes spiraysd on to & substirate)
!
TEXT Visible daily

The ACM is visible or accessible to the following individusalis:
(Select one?

TEXT No one unless

No one wnless they are lochking for the ACHM or performing maintacences
¢ repairs in the area.

!

TEXT Employees

Employees or individuals that work in the area on a regular basis ocnly.
!

TEXT ELF

Emploves=s and the gerneral public.

!

TEXT Aware

Describe the awarenessz of individuzls that may come in
contact with the asbestos containing material in question:

)

TEXT Well aware
Individuals are well aware that the material contains asbestos and
avoid contact with i1t when at all possible.

!

TEXT Not aware
Individuals are not aware that the material containzs asbestos and
may be prone to contacting the material.

!

TEXT Few

The number of individuals cor building cccupants that are euposed or
have the poteritial to be exposed to the ACM in & single day.

!

TEXT Visible

The asbestoas containiing material 13 not visikble without removing
sume physical barrier such as suspesnced cel1ling acocustical tiles.
!

TEXT Barrier

contaimiag material (ACH

The physical barvier enclosing the ez
cesed to building cccupants.

is not damaged so that the ACM woul

G
oo
no"
o
o W

!
TEXT Exposed

The asbestcs contailning material WCM viszitle to building
cccupants is:
t
TEXT Mincr exposure
10% or leses of the tcoctal amount of ACM, (Fov 1-stance, scme ceiling tiles
ma, ha.e heen removed or volds
‘however zlightls may e:ist in the
herrie- that might allow some
asbestcs fibers to pass through it,




B X
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FEXY Space

The asbestos contarning mabteria

s 10 a gpace abkove a
suspended ceilling and this spac FE-5 Ny

ir plenum.

m

TEXT Intact

Material is intact and shows o sigrns of delaminaticon, cracking or
dete~izvraticn,

TEXT Fieces

The acsh=zcros contailnming material appears to be intact im moet
= P

areass. however. pleces smaller than a half-dollar have been

Zi1ziccced and may oF may et have fallen to the floor.

The area of damaged asbestos containimg material (ACM) is

T Less
sz than 10% of the total amount of ACM.

-

TEXT Greater .
greater than 10% of the total amcunt of ACM.
!

TEXT Large

Fieces of ACM larger than an half-dollar: (You may select more
than one answei.)

TEXT Stains

There are no water stains in the vicinity of the asbestocs and there is no '
evidence of material beirg disturbed by water.

!
TEXT Mincr water

Small areas on or arcund the asbestos containirg material (ACM) show evidence
of watsr damage., ie. small stains, slight buckling.

!

TEXT Major water

Some of the asbestcs containing material (ACKH) has been dislodged by water.;
}

TEXT Fall

The ACM has started tc break loocse or is saturated with water to the peoint
that it may break loouse or fall.
!

TEXT Water fibers

Water infiltraticn has carried fibers to ancther location or surface in the
room and those fibers will be released inte the air once the water evaporates

o !
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TEXT Rccess ' :

Access to the material iz extvemely limited. For lnstance, ths ATHM might be

coricealed above a tight suspended ceiling or behind ductworh or piping.
!

TEXT No contact

Building cccupants can not come in contact with or thiow cb;
as basketballs or pencils) at the asbestos containing material

ects {such
R
{mlm) .

1
TEXT Minor access

The ashestos containing matevrial (ACM) is rarely acceszible. Most often
the area conmtalning the ACM is vacant of pecple.

!
TEZ¥T Infreguent contsac

ACHM is usually only contacted when infireguent mainternsnce or repaiirs
are perfoirmed.

]

TEXT Thicown chjects

The ACM ies irarely touched by building cccupants and rarely are cobjects
thrown at it.

1

TEXT Frequent access

Building cccupante fraguently contact the asbestos containing material (ACM
or throw cbjects at i1t.

!

TEXT Freguent contact

Contact may be made during pericds of freguent maintenance.
!

TEXT ERub

Building cccupants hit or vub against the ACM during normal activity.
ie. on walls in a hallways or on the ceilings in a hallway where
individuals jump up and scrape the ACM.

I

TEXT Little movement

There is very little or no movement in the rocom or area containing the
ACM. The cccupants of this area are quiet and non-destiructive.
}
TEXT Telephone
a telephone equipment closet
i
TEXT Abandoned
an abandoned machinery room
!
TEXT Quiet machinery room
a machinery room whare very little perscnnel or
vibratory movement takes place
!
TEXT Vibrations
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The acheztozs containing material (ACME 1s 10 an avea where activities take
place that cause vibrations which may have the potential of releasing askeste
fibers from the ACM.  Such activities i1vclude playing musical nztruments,
starting uc or shutting down large machines, TuNIng Neisy machinerys singing
or shouting loudly, stamping fzet. stc.

1

TEXT High movemant : ‘,L{)

There a;g high levels of activity and movement 1 the ares oo room containiy
the asbestos containing material (ACM).
!

TEXT Noise

m,

Occupantz oF the area create high noise lzvels.

The aszbestcs containing material is wrapped arcund comporments
such as pipes cor ducts that vibrate or move.
\
TEXT Forklifte

There are machinmes or personnel with eguipment in the area that may bump
into the ACM and knock it locses e.g.s forklifts or small carts or trolleys
)

TEXT Dizruptive

Occupants of trhe arez are disruptive, destructive or vandalous
when performing their sctivities.
! >
TEXT No air plenum

Mo air plenum. air vents or cutlets exist in the asbestos containing area.
1

TEXT Suspended ceiling

There iz Nt area above a suspended ceiling being utilized as an air plenum.
)

TEXT No air stiream

Therz i3 no direct air stream present in the room.
!
TEXT Blown

Mo aiv is b2ing directly blown on friable asbestos material.
!

TEXT Machine air currentes

Movement by machines in area containing the ACM will not set up air curvent
!

TEXT Wind currents

There are no drafts or air streams set up by winds from cutside the building

such as through an cpen window or in a large bay area.
1




hind - - - . -
v d
TEAT Supply a1 @
Al 1s being supplied to the room throucgh supply ventz or ducts.
!
TEXT Material
Asbestaz contarcing material is:
- (Select cne)
!
TEXT Hard
e At hard and can nct be damsged by hangd pressur2. Sharp tools are reguired
" e to penetrats the material.
1
TEXT Impact
The asbsstcs cantalning material (ACM) caim be indsnted be forcaful imoact.
!
TEAT Granules
If rubted. the ACM lzaves granules on the hand but no powder resicue.
) .
TEXT Soft
The asbestos containing material (ACM) may be r=moved in small or large piec
) is socft and canm be damaged by hand pressure.
- ¢
TEXT Fowder
Rubbing thes ACM leaves a powder residue on the hand.
{
. - TEXT Fluffy .
a’”’//’ Minimal hand pressure will cause the asbestos containing material
toe fall apart or disintegrata. Pieces of the ACM may be hanging .
from its substrate.
- P TR _ —— -
!
DISFLAY standard format )
A REPORT OF ACM LOCATIONS J
BUILDING ROCM LOCATICN DESCRIFTION CRITICALITY INDE

NUMEER NUMEBER
!

DISFLAY list

[BLDGNO(6,0)] [ROOMNMO(6,0)] CLOCATION(ZS)] (CI(és2)1]

[ '
.wdlmqu,ﬂ,ﬁhdm DISFLAY Water

T SR S -t

Water Damage
Infiltraticon of water into asbestas containing material (ACM) can Causa

. - the ACM to delaminate and/cr break apart as well as dissclv: the binder
which holds the asbestos fibers together. When the binder in ACM breaks
down the potential for fiber release increases greatly. Water damage <&
result from roof or skylight leaks, plumbing leaks, spills in &
laboratory, humidity in the area of a swimming pool ¢r sauna, or a
variety of other scurces.

: . It is important to recoegnize water damage or the potential for water dam
Vil e~ - o ACM when pricritizing areas for asbestos control. - e

¢ e
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%

NOTE: When water damage i3z dizcuszed ir this program, it shcould ba
uncerstood that water damage is any damage to ACM by & liquid substance
that delamination or break down of the binder in the ACM is & probabili:

. FPress key (F2) to contiouve.
H
DISFLAY Fecple
Numbe- of Fecple Expossd to the Asbestos Containing Material (aCM)

The number of individualz that are currently being sxpozed te the ACM o
thoese that may be potentially expoassd must be taken into account when
determinimg the method of stes contrel most suited for a pacticalar
problem arsa.

The reguirement to contvro re ACHM becomes more or

p t i 1 as the
number of individuals expossd or potentially expose

tica

2 to it increacses.
For instance, say the ACM is inm a storage closet which is novrmally
locked and only one or two janitors have the key to gain access to

the closet. This situaticn would be lesz critical than that of ACM

in a classiocom with the capacity to accomodate up to fifty (S0) individu
You will now be asked to identify the number of individuals that are
being expossd or may potentially be exposad to the ATM.

FPreses key (F2) to continue.
!

DISFLAY matcon

Asbestcs Containing Material Corndition ’ '

The most importent Tactor usad to determine whether asbestcz fibers
have bezsn releasad is thz asbsstcs containing mateial condition.

When answering the following questicons, take intoc account how well
the material adherezs to its substrates debris on the fleor arcund

cr below the material, and damags to the material due to vandalism, —

water, or cracking. >

Freses key (F2) to conmtinue.
1

DISPLAY Multi
More than one answer may be selectad for the following question.

Te select more than oime answer, pesiticin the arirow to one answer
at a time and preses return. The answer(s) ycou have selected will
be highlighted. When you are through making your selections,
press key (F&4) to centinue.

Highlighting may be removed from selected items by pressing the
return key a second time before pressing (Fe).,

Press key (F2) to continue.
1

6ISPLAY Exposure




- Erposwmre-of-the—asbestos wontaining material (A0 to tuileing cccurpants
incresases the likelihocd of the ACHM being disturoed and releasing
fibers intc the atmnosphere.
~CM 1s conside-ed to be eupesed if 1t can be seen by building cccupants.
ie. there is no physical barvier blockiing cne’s view of the AIM.

2) to cantinue.

ibility to the Asbestos Convtaining Matarial (ACH)

ot Yl
uwl n
by b

n

M = et rr

it

Incrreased acceEssibility ingrzazes the likelitcocod that the ACM
will be contacted and Ti i i = g3 into the atmosphere.
Inaccessible ACM m; Mt be located kehinc & susgenced c=iling, or
in a leccked storage room. It would b2 in & loccaticon usually Vacant
- - with little chance of anyorme contacting the material such as by
Lo ruskbing against 1t or throwing cbjects at it.
Frass key (F2) to continue. «
1 - ~
et A ~N
DISFLAY Activity ~N -
™
-,
S~ -
AcCtivity and Movement .

Disturbancs of asbestoes containing material (ACM)Y is dlrec ly related
"t to the amcunt of activity and movement that takes place in the vicinity
of the ACM. When cansidering activity, take intc account the movement
of pecple and high vibrations caussd by machinery, adjacent rooms, nearby
highways, cr high noise levele such as thoss in = banmd room or auditorium.

Press key (F2) to continue. -
!

DIZFLAY Ailr plenum

Presence of Air Plenums cor Direct Air Stireams

The presence of an air plernum or return or supply vents in a room
containing asbestos containing material (ACM), incireases the patential
B of asbestcs fibers becoming airborine o being distributed to cther
B areas withinm a building. Therefare, the piresznce of supply cutlets,

RPNy S ¥ return vents or air plenums above suspended ceilings in the area

containing the ACM should be noted by the individual performing the
asbestos survey,

Press key (F2) te continue.
!

. DISPLAY Friable o

e n S aed




Friability of Asbeztos Containing Material (ACM:

Friable meanz that the ACM can =e ciruszhed or pulverized by hand pressure.
There are varying degrees of firiability. The more friabtlse anm ACM. the
gr=zater trhe potential for astestos Tibsr release. Trhe individual
performing the asbestos survey will need to determine how divficult 1t i
tc damage or causa the ACM to release fibers= by touching e nateriasl.
=] =]
Spiray applied ACM 1s generally more friable than troawel applied mate-ial
y ap g Y ]

n

Pres=s key (F2) tcoc conmtinue.

!
DISFLAY Asbhecstocs content

must either be determined bw a laboratory
in percantages or approdimated by the ussr

Fress key (F2) to comtinue.

The Criticality Indzx can not be determined without
a laboratery analysis of the ACM or an approximation
by the ussr. :

y & laboratory or approximat
art this pregram. Unfortutunat
i1l be locst and must be resnter

+ m

ATICN: Encacsulation should be performed on the ACM at the
fallowing location: CLOCATION (3S5)1 i -

The ACM found in ZuildinglBLDGNO (5,0)1, Room Number {RCOMMO (&6.0)1]
S b B

has a Criticality Inmdex of [CI(5,2)1. 5

Thizs Index alang with tha cither information provided atcut the

azoestas containing material indicatss that the corrective action

toc be tsken i3 of no immediate pricrity. Scheduled inspecticns of

thz material and possibly encapzulation of the ACM shcould be performed.
Cf cocur=ze. encapsulaticn is contingsnt upon the thickness of the ACM and
1t7s

compatibility with s=alants available on the market.

Alsc. keep i mind, encagpsulaticn may have to be performed again at a
later date if the ssalant leoses it's ability toc hold the ACM together.
Inspecticns freguent encugh to determine if this is happening are a
must.

Press key (F2) to print a copy of this report and te continue.
t

DISFLAY Enclosure

e v gy ey

BUILDINGLELDGNO(&,0)] ROOM NUMBER[ROOMNO(6,Q0)] CRITICALITY INDEX [CI(6.2)]

RECOMMEMDATICMN: Enclosure should be performed on the ACM at the
foellowing lecation: [LOCATION (35)1

The ACM found in Building[ELDGNO (&,9)1, Room Number[ROCMNG (&,0)]
has a Criticality Inde: of CCI(6,2)1.

. co—————T, .

}
|
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- ACM as a means-co¥-contrelling

Enclosure recommended fTor bt
the ACM shouwld bEe znclosed or z2a
in order to ensures that it's asb
must bhe dorme with a non—askbestosz
performed cnce the enclosure

1s

arcund the
the- ashes

enclosure must have tight seams 1 crce

becoming airborne.

Fress tey (F2' to print & copy of tris

)
CIZFLAY Ramowval

BUILDINGEDLIDGNG( 5,01 ROCM MNUMEERIR

)
e

solutiocn for
from the ACM.
very high, however. in

I+ this 1s true, thi

n
ct
0
o
U
e b
)
[1s]
b I
m m

-
o
-
n
T0
n
m »
0
Lo ]
1{}
[}
s

Ciri

ib t
CM may hav
v

hEN ]
L

"n
re [:)

by encapsulation

Tm
o

nn
m T o

[ "
«<
iU

n
ot
m
b o0
= N

ct om0

.

DU ]
¢t ¢F A

oD

[ ]

o
hal

DIZPLAY Liability

Aszoestos contalming mater c

can damags the reputacticon ¢f a T (<3
it. The
s makes 1

=3

actiom 1s not taken to contral

1 the fatal affects of astbestc
liability iszue and trherebv incs
measuwires to conmtrol the ascesto

ul

This fact does not neczessarily apply to
is not readily accessitle to the public.
asbestes lagging back beminmd a boiler 1in
this case. The same i1s true of ACM in a
by specific individuals only,

The following questicn will query you as
the area containing the ACM,

(F2) tco

Fress key comtinue.

DISFLAY Awareness

QOMNG(E,0) ] CRITICALITY INDEY

removed.

ACM. This meens thaz C:ED

the surrounding at:
ibers are cochataicned. EWCI
Encapsulaticn migh=

ACM 1= 1in placs. UWhen @nclosing
tos fTiberey-rememnber—that -the—
keep the fibers From

T o
1]

i to

rerort and to contirue.

n
n
4]
3
Z
C
3
m
rw
n
)
(]
£
A
i

recommencad. The
val 1is the ocnly pro
fibers inte the atmocso
ticality Ind:v may not
-

= the best control method
t be replacsc with
however
arnd maintain it so
o the atmacsphere.
report and to contirnue.

sible or visible to the gpublac
inztituticn if 51gn1f1cant
incressad awareness of the public
t's presence & very sensitive
firm’s respomsibility to take

thos2 areas containing ACM which
For instance, pipes wrapped with
& machinery rcoom would apply in
storage room normally accessed

to the nature of the traffic in

e / e
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Awareaeszs of Indivicduals

Talaing

lhen determining pric-ity of remo.al o evtent of contec
one muet ask "howWw awaire are the i1ndividuals th
with the astestos containing material that the material
-
te

a
asbestcs and therefoire should not b2 contacted 1o any way
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